Historic, Archive Document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


i ag i a4) p rh , f 
i i j A ei “ 
, 2 
i i 
i i } } 3, 
ri 
sf) 7 ) 
ree 
f i i 
7 & 
ah Arey ; 
* 
-) 
% 7 
j i , 
ii, ¥ 
’ f 
}, 
2; i i 
hey a 4 
i= 
i 7 
4 
i i i f 
ik 
1 a oy 
i \ 
54 i 
Y » 1 
i 4a 1 , 
at fr \ 
i fe / ik 
Wt l ; 
i 
Z Pe ; an 
7 
i 
i 
ei j i 
; rf i i 
itt 5 \ i 
ie: nT A if 
Fs 15 F 


eae 


Ds Cage ai 
Ay cant 


dy Acid ll 


ae 


hi 


"ha 
mM Ly 


0) ORL 
if 
f 


ee 
yy it r 


FINAL DRAFT 


ST. LUCIE COUNTY 


WATER AND RELATED LAND 
RESOURCES REPORT 


A PORTION OF THE 
COOPERATIVE RIVER BASIN STUDY 
ee ae 
MARTIN AND ST. LUCIE COUNTIES 


FLORIDA 
1984 


Sie eu Cee COUNTY REPORT 


ANE WS EET in 


A Report Developed From The "ONAL AGRICULTURAL Liszan 
MARTA = Sis LUCIE COUNTTES | APR 2 5 |99) 
COOPERATIVE RIVER BASIN STUDY 


eC Pe Rey 
CATALOGING PREG 


A WATER AND RELATED LAND RESOURCES REPORT 


Prepared By 


UNITED STATES DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE 
ECONOMIC RESEARCH SERVICE 


In Cooperation With 
MARTIN COUNTY SOIL AND WATER CONSERVATION DISTRICT 


ST. LUCIE COUNTY SOIL AND WATER CONSERVATION DISTRICT 


1984 


etme | 
eel @ S AAA il 
jO0| ener ; ' i? 4 | 


ona, yee tity ge eS 
Vd i ie tak 3 other 


Page 
LIST OF TABLES an 
LIST OF FIGURES 
INTRODUCTION ——--==—=— =a a 2 
Rem Omm@ IC EEN G0 = tua 
SUMMARY AND CONCLUSIONS ------------------------------------------------- cas 
CHAPTER 1. CURRENT AND PROJECTED POPULATION AND ECONOMIC ACTIVITY ----- 1-1 
Summary Points of Chapter 1 -------------------------------- Led 
CHAPTER 2. CURRENT AND PROJECTED LAND USE ----------------3------------ Dai 
CER eres VC) SUD es ces a a cc 7 
PYRG SP SHES Sl (apse | OVS SS emir ea ar re ac Bo) 
SLSY ETS GSTS VIL We UI Ves LS SS I ace 2-6 
NS en eT TTT Zi, 
Summary shores on Chapter 2) 2 — Ss esos See enn 2-14 
CHAPTER 3. PRESENT AND FUTURE ALTERNATIVE WATER REQUIREMENTS---------~-= 3-1 
Bee peta UIT a IS LS ee an sel 
Present and Projected Water Use Estimates-Introduction---- 3-3 
United States Geological Survey Water Use Estimates--~----- 3-3 
Water Use Estimates Developed in This Report ------------- 3=3 
South. Florida Water Management District Projected Water 
REQUUrOMENTS  —-— aa rn em aaa 
DISCUSSION === an a ne ne 3-15 
Recommendation -------~------ === rn — 3-18 
Summary Points of Chapter 3 -----<-93=-9 9-93-9333 3-23 
CHAPTER 4. WATER CONVEYANCE, STORAGE, AND RECHARGE AREAS -------------- 4-1 
Introduction ---------------------------~------------------- 4-] 
.Current Situation -----------------------~--~--------------- 4-1 
Surface Water -----~---------------~----------- ~------------ A=] 
Interpretation of Water Quality Data --------------------- 4-8 
Surface Water Storage ---------------- == 4-14 
Groundwater ---------------------------------------------- 4-15 
Potential Water Sources and Management Alternatives--------- 4-24 
ReEGhalGe ALeaS) ——— ae ee a ee ee ee ee ee ee A329 
Summary Points of Chapter 4 -------------<----<---=--=-------- 4-40 
CHAPTER 5. FLOOD INFORMATION ------------------------------------------ 5-1 
Water Quantities from Storms - Frequencies and Runoff------- 5-1 
Flood Plain Information ------------------------------------ 5-1 


Summary Points of Chapter 5 ---------------------------~---- ie 


is 4! 
. 
4 
m 
kai 
as] 
Ty 
; ee 
: ‘ to GS ha 
7.  adiianad { 
F 
ivy ty Oc Ar 
& YT TaAT i? A 
i F nn on a 
| -< S@Rtrara Tay 
-s 
. y* tn tes we 
—" —_—T Am a « OR j ed re he 
i i 
2 eer? te Tew 
rae _ - ee sit Mel ee 4. INU A 
----—--— 2MOT2QISNOD CMA YRAMNDS 
af: 
. fr qo’ ‘ 
i L j ) a ist [AnD 
a ia rd < 
t 
4 s iach Lind 
5 te Fok 
; Joe fosg 
. 4 
aM 
- 
| 
™ - 
ot & 
. ey 
~ ihe 
“4, 
; ' Le Pe J 
ay 
] rae ied 
¥ 
ts 2a00 
Leu Set? 
7 n Vrs muse 
® i a yr? «07 
| ) t Ass 174 Fork & TO 


4 i - om - - t 7st he oral 

, 5 
: ee eolsengla tors. 
c 7 i —_ ~———amm SOS R Bosra - 
: . | fauQ soeteW Bo noivazengresal wu 


; _ i 


7 ne - mene ODGTOIZ Lercaw owe Tvs te 
-~ ade owen mee 699 gwhRIOED Mya: 


tremepeneM Sas. seve! TezeW {nitnodom) id Bi 
‘ vey : a 7 Ae 
PART an, a «cde ntanticanimietiaen Gal alls 0 


: = ae — 7 .. ae mam om nh Ocenia (Eh ee PermrTe) 0 | eaiet 


* 


‘ Y ry : 
one mimetic MORIN 

ay tay hy oh 
- [= — n “5 ue Ge. Beit SUP “> he | ~ ssialentadad aot bate “Ti WY 


‘a 


——_— am 9 oe ee eee re OE Geer tees 


' f 74a 
neuen. smears Sr ae é s ast; a b . 


eee, A ee 
A 


ko aralod 


TABLE OF CONTENTS - Continued ------- 


CHAPTER 6. 


CHAPTER 7. 


CHAPTER 8. 
APPENDIX 1. 


APPENDIX ITI. 


ENVIRONMENTALLY SENSITIVE AREAS AND AREAS FOR SPECIAL 
DEVELOPMENT CONSIDERATION ------------------------------ 


Pollution -----------------------------------------+--+--- 
Waste Disposal --------------------------------------- 
Agricultural Practices --------------~---------------- 
Best Management Practices and Effects on Agricultural 

Pollution ---------------------------------+---------+ 


Plants op ema me en 


Land -- 2999 rn ne 
Wetlands Habitat =e-—— =~ = — 
Environmentally Sensitive Soils----------------------- 


Summary Points of Chapter 6 ----------------- -- +--+ +--+ 


WATER CONSERVATION ---93- 9-9-9393 rr 


South Florida Water Management District ---------------- 


Soil Conservation Service ------------------------------ 


U. S. Army Corps of Engineers -------------------------- 


Summary Points of Chapter 7 ---------------------------- 


BIBLIOGRAPHY -------------------- -- - - -- -- - - - - -- - -- 


{ye j es 
Tr We ee vee 
is ~~~ begrisnod = BIMTHOS Yo 


4 TT" oS 
} ot eet 


ee 
. 
* rT ¢ a ‘ Png « ¥ 
; . rI2ends VWiIATMaMnOR Ive 7) 
a tie" 11x" 200 Ree -" - 
is a¥5 ) Vee TOTRVa0 is 
- - tt bP Lit 
t 9 s 
; rit : an 
r ~*~ 8 
— | 
- a, 
JB 
' ra ig ! 
are”) 
+- , 4 
‘ 
» J 
r 
‘ ” ii * 
. p 
i a 
- ata | | 
* ‘ 
(7 , 7? 
= ‘ a 
, “ 
hid rat 
< ‘i 
- ¥ ~ : AY! \ TZ 
: / W108 
5 - f ; 
- +z 
“ > ~ 
a . 7 oC ‘ tT .| iva , 


> i 
L~S pap ange — —_ me see a -- YATARSOLIELSe 2 #aT3 ant 
7 F 4 
. pncinion ipnrt ow mtn sinemnee of ROGGE 

a Tan 


nee enn nmmemmnm SE SEE 
Die 


7 


4 ore 
eV, 


a’ “1 bake 


y 


yh) ey ale 
= nade al ae 21 


Table No. 


i= 
J=1A 
iz 
2—1 
2=2 


2-2A 
2—2B 


St. Lucie County 


LIST OF TABLES 


Title 


Population, Historical and Projected ------ 
Corps of Engineers, Booz-Allen Projections- 
Employment, 1980 and Projected ------------ 
Soil Groups ---------------------------- sie 


Land Use-Base Year & Alternative Projection 
Summary ~----~-- 3-9-9 


Land Use Classes by Soil Groups-1979------- 


Land Use Classes by Soil Groups-Booz-Allen 
Equivalent- 50-Yr Projection ------------- 


Land Use Classes by Soil Groups - Alternative 


50-Yr Projection 
Citrus Budgets by Soil Groups-1979 Base Year 


Relative Value of Soil Groups for Citrus 
Production -------------------~-----~+-----+ 


Precipitation/Water Use-------------------- 
Water Use Summary, 1975 & 1977-----~-------- 


Present and Projected Non-Agricultural Water 
Pega tes 


Citrus Water Demand-Rainfall/Evapotranspira- 
G20 £octoLs 


Pasture Water Demand-Rainfall/Evapotrans- 
Piration Fectors =————-——-——-=———-—-———-——— 


Vegetables Water Demand-Rainfall/Evapotrans- 
piration-------------- - -- - 


Monthly Supplemental Irrigation Water Require- 


ments-Citrus-1979 and 50-yr Projection----- 


Monthly Supplemental Irrigation Water Require- 


ments-Pasture-1979 and 50-Yr Projection---- 


Monthly Supplemental Irrigation Water Require- 
ments-Vegetables-1979 and 50-Yr Projection--- 


Summary of Annual Water Requirements Estimated 
By Various Sources --~--——---———----——————_---—— 


IFAS Estimates of Consumptive Use & Net 


Eecigeaticon kequizcre2ts ———————————___—_————— 


Page No. 


i-—2 


3-2 


3-9 


Consumptive Use (ET) of Citrus and NIR 50%, 80% 
and 90% Values, Based on SCS-21, and 53.07 In. 


NOAA (1925-1981) Annual Rainfall Average for 
Fort Pierce, Florida ------------------------ 


a ee ee ee ee ea a ee 


peV-esJnom 


rs 
rf 
‘ 
¢ 
~~ 
) 
‘ a 
pe erty | rey? 
* . ® ~~ F 4 - - 
r¥~-0 MLE \Cl~pysres 
T OLastds 2 
‘a7 Os #4 >t ug idade 
> 7 . 
a LL 
Se 


mb a ae) 


“~ 
Gs 3 ¥ 


402 AIM bas aextid To 0 sal ove 00 
nt 6, ee bas , {5-638 go heaae seule 


b itsiniet le 


ev 


eviiqemano> TH aesamhtaw a 
ein, aA marwter iA 


eran 


iV 


dpa om T eens t of ‘ 
tnomelaqee yiitnot = 


ysieW Launnad 40 renee 
esi? auokie ¥ 


—_ 


a 


towed afomk . +5 


— 


*" “ 


? 


LIST OF TABLES (Cont.) 


Table No. Title 
3-13 St. Lucie County- Consumptive Use (ET) of Vegetables and NIR 
50%, 80% and 90% Values, Based on SCS-21, 
and 53.07 Inches NOAA (1925-1981) Annual 
Rainfall Average for Ft. Pierce, Florida---- 
4-1] Se - - Relative Ranking of C-23 (S-97), C-24 (S-49), 
and C-25 (8-99) ---------------------------- 
4-2 3 . = Soils with Slight or Moderate Limitations for 
Reserveis ALecaS ——— 
4-3 n Coverage of Goals and Objectives of Local 
Comprehensive Plans ---------—~--------------- 
6-1 es . s Environmentally Sensitive Areas Habitat-1979- 
6-1A " = . Environmentally Sensitive Areas Habitat - 
Booz-Allen Equivalent 50-Yr Projection------ 
6-1B ss * Environmentally Sensitive Areas Habitat - 
Alternative 50-Yr Projection---------------- 
6-2 a * : Wetlands (Based on Land Use)- 1979 ---------- 
6-2A bi ms : Wetlands - Booz-Allen Equivalent 50-Year Pro- 
NeGEt OR 
6-2B y ‘4 Wetlands - Alternative 50-Year Projection --- 
6-3 i . re Sensitive Soils by Aggregate Land Use-1979--- 
6-3A x ‘e Sensitive Soils by Aggregate Land Use - Booz- 
Allen Equivalent 50-Year Projection--------- 
6-3B is . Me Sensitive Soils by Aggregate Land Use - 


Alternative 50-Year Projection ------------- 


Page No. 


eas: nm PP, 
| (ie) Ra zope 
Mh Pe We is "1 On PLY ae wa ry 


; is 


i) 


se) BPO: 2B 


“List OF FIGURES 


Title 


Sample Illustration (Land use map) --------------------- 
Sample Illustration (Soils map) ------------------------ 
Surface Water Drainage - Upper East Coast Planning Area- 


Surface Water Monitoring Stations in the Upper East 
GEN ea a ee 


‘Location of Unper East Coast Planning Area, Lines of Section 


& Altitude of Base of Surficial Aquifer System ------- 


Geologic Aspects of the Surficial Aquifer System in the 
Upper East Coast Planning Area ----------------------- 


Well Locations and Water Quality Characteristics of Ground 
Waters from Selected Wells Finished in the Surficial Aquifer, 
Upper East Coast Water-Use Planning Area, Southeast Florida 


Potentiometric Surface Map of the Floridan Aquifer System 
During September 1977 ----<--------—-<<<- <9 935 -9--<----- 


Total Dissolved Solids of Floridan Aquifer System Waters 
for September 1977 -------~--~—-~—-9 


SE 5 Tyee ANGS SSS SEO SSE Sh 


Location of Upper East Coast Planning Area and Data 
Oo A eS ke 


INTRODUCTION 


The Cooperative River Basin Study for Martin and St. Lucie Counties was 
initiated at the request of the Soil and Water Conservation Districts 

of these two counties. Authority for participation in the study by the 
United States Department of Agriculture is granted under Public Law 83-566, 
Section 6. Within the USDA, the principal participants for this study are 


the Economic Research Service and the Soil Conservation Service. 


Due to budgetary constraints during the period that this study was 
initiated and undertaken, the study focus was changed to a study of the 
relationship of soils, current and projected land use, and habitat. 
Therefore, the sponsors recognize this study only as a land use study 


that compiles available published data related to the following items: 


Potential water storage areas. 


a 

2. Future agricultural water needs. 
3. Future urban and industrial water demands. 
4, 


Environmentally sensitive areas and areas of special consideration for 
development. 


. Effects of interchange of groundwater between various aquifer levels. 


5 

6. Surface water quality. 

7. Water quantities from various storm frequencies and surface runoff. 
8 


- Flood data on non-incorporated areas not covered by flood insurance 
studies. 


7 


9. Potential for storing water outside the county for future use (interchange 


with Lake Okeechobee and other areas). 


10. Water conservation programs. 


The St. Lucie Soil and Water Conservation District hopes future funding 
would allow this land use study to be expanded into a river basin plan 
that would relate these items to the St. Lucie River and help the District 


in their soil and water conservation program. 
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Much of the material included in this report is compiled from, or quoted 
directly from, reports of other agencies or organizations. All quoted 
material in this report is printed in script. Opinions and recommenda- 
tions contained in those reports do not necessarily represent the 
opinions nor philosphies of the sponsors (St. Lucie Soil and Water 
Conservation District) nor the USDA agencies that assisted in developing 


this report. 
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SUMMARY AND CONCLUSIONS 


All population figures, past and projected, show an increase in 
population in St. Lucie County. The maximum projected increase 
from the 1980 population of 84,520 is 194 percent in the next 


55 years as contrasted to the low projection of 69 percent. 


As a result, pressures on the land and water resources of the 

county are increasing. This pressure can be expected to result 

in conflicts over the limited quantity of land and water available. 

The quality of the environment can be expected to change due to 

this pressure (some might call it environmental deterioration). 

A public informed about the consequences of alternative development 

possibility will make a more rational choice from among future water 


and land use options. 


A better understanding is needed aseestfas the quantity and quality 
of available water in its relationship to such natural factors as, 
for example, the frequency, duration, and amount of precipitation; 
soils and land cover. More information is needed regarding the 
effect of differing technologies on the amount of water required a 


to be withdrawn or conserved for various uses. 


~The U. S. Geological Survey, South Florida Water Management District, 


and the Institute of Food and Agricultural Sciences, in particular, 

should be encouraged to coordinate, expand and intensify their current 
research on this issue in the St. Lucie County area. The University 

of Florida Food & Resource Economics Department and the South Florida 
Water Management District should mount a major study program, in 
conjunction with the needed physical and biological research to develop 
and disseminate information on alternative water Management policies, 
including pricing policies. Particular attention should be given to 
distribution of those costs and benefits among the affected segments 

of society. Supporting organizations should include, but not be limited 
to Department of Environmental Regulation, Department of Natural Resources, 
Department of Agriculture and Consumer Services, Soil Conservation Service, 


and the other water management districts. 
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5. Several alternatives are being analyzed by the Corps of Engineers and 
South Florida Water Management District as potential water sources, 
as well as their potentials in meeting water resource management 
objectives (such as preserving natural resources, fish and wildlife). 
Some alternatives being considered include wellfield development, 
demand reductions, desalination, dual conveyance systems enabling water 
of various qualities to be used for different purposes and deep aquifer 
storage. The South Florida Water Management District reports that there 


are several ongoing studies to determine the feasible alternatives. 


6. The Southwest Florida Water Management District at Brooksville, in 
cooperation with the Center for Governmental Responsibility, University 
of Florida College of Law, prepared and published a report designed to 
meet the minimum criteria of the National Flood Insurance Program (NFIP) 
so that a community uSing it may qualify for flood insurance. Each flood 
insurance study includes a flood boundary map delineating the areas 
Subject to ficoding by the 100-year and 500-year floods. The model 
flood management ordinance should Be used as a minimum basis for 
regulation and the NFIP encourages the use of higher standards in local 


programs. 


7. A small change in the subtle balance among geologic conditions, Sailer 
climate, ground water and surface water regimen, flora, and fauna, can 
cause significant changes in the environment. Human interference with 

these natural balances has been a source of controversy throughout the 
country. To provide a sound basis for resolving such conflicts, future 
developments should be carefully considered for effects on ground and 
surface water, habitat, and the general environment/impacts on the 


quality of life. 


The South Florida Water Management District is doing studies on various 
alternatives encouraging water conservation. The U. S. Army Corps of 
Engineers is currently doing a major study of water supply in St. Lucie 
County. The USDA Soil Conservation Service assists individual landowners 


with soil and water conservation needs as well as local governments. 
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CHAPTER I. CURRENT AND PROJECTED POPULATION AND ECONOMIC ACTIVITY 


Population, employment, and land use information provide an important base on 
which to estimate potential pressure on land, water, and environmental resources. 
It is important to recognize that projections are estimates of trends that seem 
to be occurring. The actual situation that will occur at a future time period 
may differ substantially even if no controlling actions are taken. However, 

the public, interested in and concerned about the environment within which 

they and future generations will live, can use information from projections 

to encourage development directions which may be preferred. Thus, the pro- 
jections contained herein should be viewed only as information useful in 
developing county policy, not as inevitable conditions over which the public 


has no control. 


Current and historical population figures are taken from the Census of 
Population. Projected population estimates are derived from two sources: 
Booz-Allen report to the COE and the Treasure Coast Regional Planning Council. 
Employment projections are taken from the Booz-Allen report. Note that in each 


case, a range of projections is provided. 


Tables 1-1 and 1-1A provide current and historical population figures and 
alternative projections. Current and projected employment estimates (Table 1-2), 


are derived from the Booz-Allen report. 


Population projections are based on estimates of natural increase (births less 
deaths) and net immigration of new residents. The low, medium, and high pro- 
jection (Tables 1-1 and 1-1A) result from different estimates of natural 
increase and net immigration. Both population and employment projection 
alternatives reflect differing estimates (high, low, and medium) and assumptions 


about the growth of the economy in Florida and in the county. 


The population projections from the two different sources are not significantly 
different; probably a common source was used by both references. It is important 
to note that while the median projection results in a doubling of population by 
2020 (40 years), the result is still relatively small considering the land area 


in the county. In subsequent chapters of the report, the median population 
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projections are used to derive projected estimates or urban land use and estimates 


of urban water requirements. The implication of the projection ranges are dis- 


cussed as appropriate in those chapters. 


TABLE 1-1. ST. LUCIE COUNTY -- POPULATION, HISTORICAL AND PROJECTED 
a 


: Projection Level 


St. Lucie County : Historical : es aaa High 
1960 39,294 
1970 50,836 
% Change (1960-70) +29.4 
1980 84,520 
% Change (1970-80) +66.5 
1990 103,200 118,000 126,300 
% Change (1980-90) Foe +39 .6 +49 .4 
2000 114,600 137,000 154,700 
% Change (1990-2000) +11.0 +16.1 422.2 
2020 134,700 168,500 199,600 
% Change (2000-2020) 417.5 +229 +29.0 


Source: 


Treasure Coast Regional Planning Council: Regional Profile, June 1979 


TABLE 1-1A. ST. LUCIE COUNTY -- CORPS OF ENGINEERS, BOOZ-ALLEN PROJECTIONS 


Se. Lneie County 


1985 
2000 
2020 
2035 


“Low 
92,000 
113,800 
130,500 
143,000 


Projection Level 


Medium 


98,800 
131,400 
164,300 
188 ,°90 


High 


105,900 
L5i_, 300 
206,700 
248,200 


Source: 


Booz-Allen, and Hamilton - 


sources, see Ch. 8, Bibliography). 
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SUMMARY Points of Chapter I. 


Ls 


All population figures, past and projected, show an increase in 
population in St. Lucie County. The maximum projected increase 
from the 1980 population of 84,520 is 194 percent in the next 


55 years as contrasted to the low projection of 69 percent. 


Medium projections of the Corps of Engineers (COE) and the Treasure 
Coast Regional Planning Council are in reasonable agreement of a 
population of approximately 166,000 in the year 2020 or about twice 
as many people in a 40-year period (1980-2020). 


Medium population projections do not indicate a dense population in 
the year 2020 when compared to the county size. This would be a 


density of one person for each 2.4 acres of land. 


Employment can be expected, according to the COE report, to increase 


in every major sector except agriculture which is expected to decrease 


by 14 to 40 percent during the next 55 years (by 2035). 


Employment increases during the next 55 years will be highest in the . 
areas of Construction, Services, and Transportation, Communications, 


and Utilities. 


Other Needs -- A water-related report is being prepared by the COE 
that is expected to be completed in the near future. Population 
projections actually used in that report should be compared with 
those in this report to determine if they have evaluated different 


trends. 
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CHAPTER 2. CURRENT AND PROJECTED LAND USE 


Current Land Use 
A principal focus of this report is on the relationship of soils, current 
and projected land use and wildlife habitat, and the consequences of land 


use changes on the environment and water requirements. 


8 pecs land use data and map were provided by the South Florida Water 
Management District (SFWMD). (Example of map, Figure 2-1). Soils information 
and aggregations have been developed in cooperation with Soil Conservation 
Service (SCS) soil scientists, area conservationist, and district conserva- 
tionists. Costs of production for the major crops in the county were derived 
from reports by Ron Muraro (University of Florida) in cooperation with USDA 


specialists. 


Land use information presented by the SFWMD has been aggregated into thirteen 


categories (Appendix II). ov 


The individual soils in the county soil survey report have been aggregated 
into ten soil groups based on the SCS soil potential study. An eleventh soil 
group accounts for unmapped land in the county, and the twelfth soil category 
is provided to account for water areas. The composition and acreage in each 


soil and water group is provided in Table 2-1. 


The detailed land use, soils, and water information were coded, on 3.7 acre 
plots, into a computer mapping system. With this system; soils, land use, and 
wildlife habitat information were correlated in order to produce maps and tables 
which were internally consistent and reasonably representative of existing 
relationships. Sample illustrations of the land use and soils maps are shown 

in Figures 2-1 and 2-2 respectively. All maps listed in Appendix I are of the 
Same nature. These maps could not be reduced to a size for inclusion in this 
report, however, copies are available for use at the Soil Conservation Service 
Office at Ft. Pierce, Florida. Other copies have been furnished to local 


agencies involved in planning decisions in St. Lucie County. 
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TABLE 2-1. St. LUCIE COUNTY --— SOIL GROUPS 


Soil Group: Soils and Mapping: Acres: Soil Group Soils and Mapping: Acres 
Number: Unit in Group: : Number : Unit an Group: 
z Paola 28 316 Vil Waveland 50 23714 
St. Lucie 42 2564 Nettles 25 29798 
Palm Beach ZF 37h Lawnwood 2A: 19293 
Astatula 7 266 Ankona 2 14198 
Welaka Var. 53 1054 Pepper ai 9349 
fetal =f 4573 Susanna 43 1486 
Tantile 44 4017 
i a Jonathan ¥S S22 Waveland-Lawnwood 
BLecrEra . 12 L222 Complex 51 6079 
Canaveral’ 10 73s Myakka 24 2088 
Hobe 17 1549 Total - VII 110022 
Satellite Var. 41 1657 
Pendarvis 29 1805 ViILz Hallandale £5 1128 
Total — II 8210 
IX Hontoon Muck 18 446 
Ei 2 Chobee Ta 9019 Terra Cela 
Winder 55 ATp2 Var. Muck 45 1538 
Hilolo 16 3819 Kaliga Muck 20 LTS 
Riviera 38 10734 Samsula Var./ 
Pineda 32 52388 Myakka Var. 40 4188 
Winder Var. 56 861 baee% Turnbull Var. 46 29) 
Floridana 13 4066 Pompano Var./ 
Pople 36 6771 Kaliga Var. 35 3857 
Total =~iit 88760 Arents, Org. 
Subsoil 6 309 
IV = = = Total - IX 12402 
V Anclote iL. 300 xX Urban 47 948 
Malabar 23 6126 Beaches 9 440 
Salerno 39 2592 Pitts 33 106 
Riviera Dep. 37 32307 Arents 0-5% 4 7408 
Winder Dep. 54 34026 Arents 45-65% 5 2459 
Fluvaquents 14 1800 Pendarvis-Urban 30 385 
Total - V 75951 ‘  Ankona-Urban 3 ESL 
Lawnwood-Urban 22 1009 
VI Wabasso 48 29356 Waveland-Urban 52 1448 
Oldsmar 26 5108 Total - X 15334 
Basinger 8 6532 . 
Pompano 34 256 XI Unmapped 10586 
Wabasso Var. 49 1888 
Total - VI 43140 XII Unclassified _27070 


Total County 897276 .. 


Source: Soil survey for St. Lucie County, and consultation with SCS soil scientists; 
discrepancies between totals and subtotals in this table and subsequent 
tables are due to unavoidable differences in coding and estimating procedures. 
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Figure 2-1. Sample Illustration (land use map) 
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Figure 2-2. Sample Illustration (soils map) 
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Projected Land Use 

Projections are not predictions of what actually will happen at some future 
date. Land use projections, based on accepted procedures, assumptions, and 
criteria provide an indication of the directions of land use which might be 
expected to occur under those assumptions. They are useful because they 
provide the public with information about the expected consequences of certain 
choices made by private and public decision-makers. With projections in hand, 
the public, through the regulations of county planning and zoning activities, 
can choose to change the course of events toward an alternative future which 
they consider more desirable. At present, the restrictions and regulations 
governing St. Lucie County's growth management and resource conservation 
decisions are spelled out in the St. Lucie County Comprehensive Plan prepared 


by the St. Lucie County Plannina Division. 


The projections selected for use in this report are based on the Booz-Allen 
estimates prepared for the forthcoming COE report. These were chosen in 
particular because it was considered important for this summary to be as 
consistent as possible with the work of other agencies and especially with 
that major effort by the COE. Though the Booz-Allen work included about 75% 
of the county, it did not reflect permitting and planning actions taken during 
the period since 1979-80. In order to show these differences and to provide 
the public with a range of information about possible land use outcomes, this 


report provides two projection alternatives. 


The first projection - the Booz-Allen Equivalent - uses the Booz-Allen pro- 
jections within the Martin County General Design Memo Study Area and follows 
these trends for that part of the county outside the study area. As a result 
of this procedure, citrus acreage is projected to decline somewhat from the 
1979 level; pasture and urban acreages are projected to increase. Overall, 
the changes can be considered quite modest, particularly in consideration of 
apparent recent trends for population migration to focus on the more central 
Florida counties rather than the southern areas. In addition, some observers 
think that citrus acreages will increase rather than decline. With these 


factors in mind, a second projection was developed. 
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The second set of projections - the Alternative Projections - is intended to 
represent a more intensive land use assumption. Again, it should be remembered 
that these are not predictions; they are presented merely as possible land use 
situations as one basis on which current public decisions may be made. The 
Alternative Projections assume that citrus acreage will increase, in this case 
about 26,500 acres over the 1979 level and about 28,000 acres over the Booz- 
Allen Equivalent Projections. Furthermore, it was assumed that population 
migration would increase somewhat, effectively requiring the development of 

the urban planning area designated by the St. Lucie County Planning document. 
The only assumed restriction on development in that area was that none of the 


environmentally sensitive areas (see Chapter 6) would be available. 


The data developed, based on the assumption for each projection, were coded 
into the Current Land Use System. This made it possible to produce maps and 
tables illustrating the projected changes in relationships between soils and 


land use habitat. 


A summary of current and projected lene rs by both sets of projections, is 
provided in Table 2-2. Table 2-2A presents acreages of land use by soil groups 
and county totals for the base year (1979). Similar data for each set of 
projections are provided in Tables 2-2B and 2-2C. In comparing the current’ 
land use with the projected, it should be noted that in the most intensive 
land use projection, citrus would change from 25% to 32% of total land while 
urban land use would change from about 13% to about 15% of total land. This 
implies only an insignificant intensification. While this trend is supported 
by current information, readers would recognize the importance of continued 
monitoring of population factors. Changes in population characteristics could 
have important consequences for environmental systems including land and water 


use. 


Potential Value of Soils 

Citrus is a key indicator for potential value of land in agriculture. Detailed 
citrus budgets were developed that are consistent across the soil groups 
including revenue based on estimated yields, costs of development, costs to 
alleviate limitations such as wetness or acidity, and costs for regular 
Maintenance (Table 2-3). These budgets were used to develop Table 2-4 which 
shows the relative value of the soil groups for citrus production. These 


relative values reflect the potential for agriculture. Table 2-4 also shows 


2-6 


hug ee 
| evict anot-tpatone o yon brcooe 
nolsqimees sev hasl ere keene allel 2 


evissret t4 ena 


Neen) any eels 


zo Yierea betneeeyg ste yers yenor ae 
; ' rs ildoy dnearwo sosiw no etesd ato "7 anok saute a 
ont PLiw ‘on auxtio tedd emuess enoljoe(ere pees Be 
’ . axDo6 000.85 tuods bas Level eTCl ad? tevo eaten Geeaee dsods. i 
cf it beam ow 42 .ovomxsttxwt .anoljostortd Ina faring aetth Hy 
rolavel it partzivpes yilevist verze isfwemce easstonl Biluow aghtexpim 
wrrsoh iri iar wl .228 off ve wtanpieeb sess palanéiq matxo odd 
, 3 y #59 260 Sass aL Jnemio.eVv ’ noiscoixztest Depress gino ett 
iniieve ad blvuow (@ 193¢640 oo2) esexs evidlanse YOREIReeoEeyoe 
st doss ot nofsanvees of m6 beesd , beqgoleves soeb off 
cqem soyborq oF eldieeocq 2: sham aif? .medgaye oa) Ones jnotzuD eds ofak 
bas ellos neewled aqidenots: sapnedo betoetorq oft palssedeeile asides 
Ate | 
j6tidet) wes fat 
t?s os hota d yd ,sau basi begvetoxug bas Jnezao Fo Gee & ) 
aqQuorte {roe 10 @at 198 ¢ (ee2eartd AS-S eldaeT .s@& sider mt bebiverq 
Yo 3 dj tot # relimte .(@CeL) teey een eXt yok @isvor Gaavee ae 
inetsunm eft priiteqmos «al -J8=% bite Gi-s aeldset ni bSebtverg STs anctisstoag 
evianstalt Jaca oft a i bsjon sd bivede 32 ,betpetorq, edd make eee beak 


altrw bas! [ated to #62 of #25 moa? epasdo Bioow sytiin ,solsoetee oud bask 


ttt Bast Lato gt! truods of #1 suede mor? epieae Sluow rey band parce 
hesxogaie ai bietd ekdt alidW .nmoijsoitieanssal Jaaes Shephard OB a) 
sinksnes sgnntdrogm: sit szimponer bigiow enebass coLsemxoint a 
; iu it tisivueog af eopami> erodes? soitelaqag Yo paise 
197tew bone boast patbuloni emeteye Lednommostivas a2 seonpupesrey rs: 
sa to sla Ye 
belissed .sxu¢ivolyos ol Bast to skew Tbldmesey 1e soap hii: 


equoip lioe af) asoros soedelenco aia Sars sana 
ajaoo ,tnemagoleveh lo useor ,ablety bosestises ¢ 
tslopet =oF atyeon bee ,Wiblos 20 asentev a6, ais 
“tobe b-S oldest qoloved: og heer atew ateghed sande» 


cinaaipeises: evstiy o2, age a oe Pes, 40 au 
: ao 


Ree 


o3 


seo, 


Ma 


e 


4 | 


acre distribution and returns for the 1979 base, Booz-Allen Equivalent, 


and Alternative Projections. Summary conclusions are: 


L.- Gross-return-tor..eLtrus-in~-all-soil groups’ are positive. 


2. Net return with development cost includes: Soils VII, VIII; IX have 
negative return. 


3. Net return without development costs: Soils VIII and IX have negative 
FECES. 


4. Ordering from most productive economically with development costs are: 
Somer, Lik & Vi, if, Vi, VEE, VELE & IX. (negative) - 


5. Ordering from most productive economically without development costs 
aaeresSonls Me Trt, VY & Vij, VIL, VILL & IX (negative) . 


6. More intensive land use for citrus production results in increased net 
recurs. but wsing Seil Groups Vit, VIIL, & EX for citrus results in a 
reduction in net returns on the aggregate county-wide. For the individual 
owner/producer, there may be compensating reasons for placing that land in 
production. 


Maps 
Display maps for information of various local groups have been prepared ona 
scale of 1 inch equals 3200 feet or 1:38,000. These are available for review 
at the office of the Soil & Water Conservation District, Fort Pierce, Florida. 
Because these maps are of specific county interest, they have not been reduced 
to include in the report. The basic land use map, 1979, provided by SFWMD. and 
aggregated to the 13 land use categories has been provided as a transparent 
overlay (Map 2-1). This may be used with subsequent maps to identify each set 
of projected land use changes (Maps 2-2 and 2-3) to identify the correlation 
of land use with the soil groups (Map 2-4); to identify the relative potential 
for citrus in correlation with soils and land use (Map 2-5); and to correlate 


land use with environmentally sensitive areas (Maps 6-1, 6-2, 6-3 & 6-4). 
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TABLE 2-2. 
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use~” 
Citrus 
Pasture 
Truck Crops 
Sugarcane 
Miscellaneous Ag. 
Urban 
Urban Undeveloped 
Forested (Not Wetland) 
Grassland/Range 
Pine and Wet Prairies 
Other Wetlands 
Miscellaneous Non-Ag. 
Unclassified 


Total 


Aggregated into 13 groups, from 65 categories mapped and tabulated by SFWMD; 


Summary 


ST. LUCIE COUNTY -- LAND USE - Base Year and Alternative Projection 


50-Year Projection 


Booz-Allen Proj. : 


SS a a gr ae £ CS 


97404 


716 


49810 
1634 
54959 
S15 
24745 
25564 
1502 


26060 


So11T75 


See Appendix II for details. 
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Z2YESS 
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1491 
25935 
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Alternative Proj. 


123949 
$5175 


59411 
1550 
40880 
127i 
20014 
20877 
1249 


25935 


391175 
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SUMMARY Points of Chapter 2. 


ike 


All projections used indicate an increased amount of land will have to 


be used for urban development if the projected populations occur. 


As with most projections, which are merely attempts to predict the 

future if present trends are allowed to continue, a mixed set of land 

uses have resulted due to the differences of opinion regarding citrus 

as a future land use in the Booz-Allen versus the Alternative projections. 

(a) If citrus acres increase by 27 percent over the next 50 years, as 
projected by the Alternative projections, other land uses must 
decrease as projected for Pasture, Forested, Wetlands, and a category 
described as Pine and Wet Prairies. 

(b) If citrus acres are to decrease by two to three percent, as indicated 
by the Booz-Allen projections, increased land use could also be 
expected for Pasture. These projections indicate an expectation that 
citrus lands would primarily be in areas presently used as forests or 


Pine and Wet Prairies. 


Neither the Booz-Allen nor the alternative projections show changes in 

some of the minor land use acreages. Some reviewers think this does not 
reflect current increasing trends in truck crops (blueberries & grapes). 
While this may be true, it should be recognized that even a volaeie large 
change in those crop acres would have only an insignificant effect on the 
major land and water management issues. Furthermore, an inordinate focus on 
projection details may have a tendency to distract attention from the 
indisputable facts: (1) that the pressures on the land and water resources 
of the county are increasing; (2) that this pressure can be expected to 
result in conflicts over the limited quantity of land and water available; 
(3) that the quality of the environment can be expected to change due to 
this pressure (some might call it environmental deterioration); and (4) that 
a public informed about the consequences of alternative development possibil- 
ity will make a more rational choice from among future water and land use 


options. 
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SUMMARY Points - Chapter 2 (Cont.) 


Citrus budgets (Table 2-3) which include estimated revenue, development 
costs, and management costs that are consistent across the soil groups 
show Soil Group I has the highest net revenue potential for citrus 
production with or without development costs, while Soil Groups VII, 
VIII, and IX can be expected to have negative returns; therefore, in 


strict economic terms they are not feasible for citrus production. 


The figures in Tables 2-3 and 2-4 are developed from an economic 
viewpoint and do not consider the environmental effects of development. 
An estimation of the environmental impact can be made by overlaying the 
soil map with the land use mav, that were developed during this study, 
to determine the present land use of specific soil groups at a specific 


location. 
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CHAPTER 3. PRESENT AND FUTURE ALTERNATIVE WATER REQUIREMENTS 


Background Considerations 

There are a number of important factors to consider in determining water 

requirements. Different estimates of any factor will result in different 

estimates of water requirements. The following are among those which need 


to be considered: 


1. The level of population and economic activities (agriculture, industry, etc.) 
which use water. 

2. The rate at which water is withdrawn, consumed, and returned to the source. 

3. The cost of providing the water and the price people are willing to pay for 
use of water. 

4, The amount and quality of water, surface and ground, which is available at 
different cost levels. 

5. The degree to which the public is willing to accept changes in the environ- 
ment which will result from increasing pressures on the water, land, and 


environmental resources. 


In this chapter, each of these factors has been examined and dealt with in the 


following manner. 


1. Povoulation and economic activity: 

The Booz-Allen median projection (see Chapter 1) are the basis for these 
projections. From these estimates, two sets of land use projections were 
derived (see Chapter 2). Present and future water requirements were then 
based on the assumptions concerning the Booz-Allen Equivalent and the 


Alternative projections. 


2. Consumption rates: 

This is considered the important element under the assumption that with- 
drawal minus consumption equals return to source and that the amount returned 
to the source is available for further use. The non-agricultural consumption 
rates are based on the procedure used by SFWMD (1980 Summary Report, pages 
34-36). Agricultural consumption rates are based on data from the USDA-SCS 


Pilomida Irrigation Guide. 
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Cost and price of water: 

For purposes of this report, water pricing has not been considered 
because no data is available to develop valid relationships on water 
supply and demand as a function of price. Studies should be made, 
however, on the relationship of quantity and quality of water available, 
the requirement in various uses, and the public interest in pricing 
policy to determine if such a policy might be one way that scarce water 


resources could be allocated. 


The amount of surface and ground water available: 

Based on the studies which have been made available for this report, it 
appears that firm estimates of quantities of surface and ground water 
available for use in the county have not yet been made. A report of the 
COE, expected to be distributed in 1984, will contain the best infor- 
mation on which to make judgments. Presumably the COE report will 
reflect rainfall frequency distribution, runoff-recharge relationships, 
water supply probability distribution, saltwater intrusion estimates and 
trends in surface and ground water quality. It can be expected that the 
COE will identify supplemental water supply potentials. Normally, 
however, they do not provide quantity-cost relationships in sufficient detail 
to make a thorough economic analysis of water supply and demand relationships.-> 


Such studies are beyond the authority of the scope and intent of this report. 


Considering the limitation on information presently available, this report 
will present information from the USGS on phase HSS in “the. county; for i975. 
1977, and 1980. Projected water requirements will be compared to those use 
estimates in order to indicate some measure of the impacts the projected 
water requirements may be expected to have in the county. When the COE 


report is available, these comments should be reviewed. 


Environmental changes: 

The report will not make judgments on the desirability of the environmental 
changes which may occur with projected conditions. However, information will 
be provided in Chapter 6 on the effect future land use changes may have on 


environmentally sensitive areas in the county. 
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Present and Projected Water Use Estimates - Introduction 
Three basic sources provide information on present water use and projected 
water requirements; the U.S.G.S., land use and crop water demands developed 


for this report, and the South Florida Water Management District. 


Water use for the years 1975, 1977, and 1980, as reported by the U.S.G.S. are 
provided in Tables 3-1 and 3-2. The base year (1979) and 50-year alternative 
projections of water requirements, as developed in this report, are provided 
in Tables 3-3 to 3-9 (pages 3-6 to 3-10). The SFWMD estimates for 1980 and 
2000 are provided and discussed in pages 3-11 to 3-15. Table 3-10 (page 3-19) 
provides a summary comparison of the water requirements as estimated by the 


various sources. 


United States Geological Survey Water Use Estimates 

From time to time, representatives of the U.S.G.S. and the state water 
Management districts collect and publish historical water use summaries; 
occasionally they are assisted by personnel from the Institute of Food and 
Agricultural Sciences, University of Florida. Much valuable information 
useful to local agencies involved in regulation and supply of water for all 
uses is to be found in the reports from which Tables 3-1 and 3-4 were derived. 
The 1980 report includes water use by source and disposition of water by month 
and year. The data are also categorized by county, water management district, 
and hydrologic unit. The apparent discrepancy between 1977 and 1980 irrigation 


water withdrawal will be addressed in the discussion section below. 


Water Use Estimates Developed in this Report 

The basic land and water use information used in this report is derived from 
the 1979 SFWMD land use estimate, two sets of 50-year land use projections, 

per capita agricultural water use from SFWMD, and crop consumptive use estimates 


from the SCS Florida Irrigation Guide. 


Estimates of non-agricultural use rates are based on data in the Summary 
Status Report, Upper East Coast, (SFWMD October 1980, pgs. 34-38). The 1978 
daily per capita water use rate was applied to the 1980 population figure in 
this report (Table 1-1), to determine daily water use for the County. Per 


capita demand of 170 gallons was assumed for the growth in population beyond 1980. 
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Applying these procedures provided the estimated future non-agricultural 


water requirements shown in Table 3-3. 


Estimates of agricultural water requirements were developed from estimates 

of irrigated acreages and per acre net irrigation water requirements by crop. 
Tables 3-4, 3-5, and 3-6 present monthly evapotranspiration, effective 
rainfall, and net irrigation requirements for normal and dry years for three 
major agricultural crops based on Florida Irrigation Guide. Based on infor- 
mation from Tables 3-4, 3-5, and 3-6, and the base year 1979 and two sets of 
projected crop acreages (Table 2-2), the monthly water requirements and yearly 
totals for normal and dry years, by crop, for 1979 and each projection set 

were then develoved (Tables 3-7, 3-8, and 3-9). For comparative purposes, 

3.07 acre-feet of water is equal to 1 million gallons. Note that, in contrast 
to the USGS and SFWMD estimates, these tables are based on an assumption that 
all acres in the three crops are irrigated. First, this seems a reasonable 
assumption to make for projection years based on recent trends in irrigation 
development. Second, for 1979, this assumption illustrates how much additional 
water would have been required if all acres had been irrigated, thus it may be 
useful information for those who might consider limiting water use on such crops 


as pasture. 


~spilootxps-cen eutit besedilo Sr peaeeee egwbenosg 8 ® 
+2 eldnt yk’ awede |? 


tos? beqolovel sxsw vigeimtTloped Aeee \serud tim ixes 261 e | 
ow noiszteolvsi fon sic Sed Bae. avoners hexephiak 30 "| 

jo@2. textqenexstogeve yitiinon Ineeemgy Claes B+ BoE) Bg a | 

~it 10% 17 wih Bae Iseron 10% @tneaeticopes apisaeieee Zan: bes. Aistabexy } “S M, 

ist © Bbeest . of bud TOL FBOL LES Sfteull no beesd eyeze fevedivoi xs rot eet 

‘eter ows Bae OTel xsey eased eid brie ,o-€ baw e-b peee no tele Worx. ots ea 
rany bas sinamesinps: xetaw ylddaow ody ,(S+S elds?) MODAL arta. perce tou ” . 

s noltoetovg doses bne OVeL tot ,gqos> Yd ,ekeey Tem Bae A manner. ‘wor aistor a i: ) 

. i Svs FiO; 20% ‘es Bog , BE .Y~€ gefdst) beac! oped warts exe au | 

Jenui3neo aL ,3sacd) e700" nollisae soiliim I o¢ Laupe ei 2zesew a6 Joat+o2tOG TO.E 

[ Jqmisaai 5 mo beead exs Bpaeidss seony ,. ao tes +20 CMW bree. 2oaU sis 03, 

SIUSMOe ES a2 Bly ,~JetsG hesepirtas Ses Eqots aor? ert ick ROLOS ise. Po | 

nb! tepivxt ai efit Jnsoes no béeeid aaeey aorsooe(otg 101 ‘oka ae noksqaeeen, | 
ferroLrs ibd: wh wod eetsrjsulit noeroqmedes efas , CTC k Ta bnaode *. rremgoteveb: - 

ed ven di eudd  betepixxt need bsd estore Ile 21 beckupes dead aver Bee WIA 

woxrs fous do ee retew pnitimil szsbfenos Sdpim onw esors gor ne sew 


OM 


ae Wr 
© 
oa ¢ 

a Lae 

a8 

pon te Me 


Y ht 20cm ae 


/ : P 
‘ 4 = ‘ A an? hep \ ae 
: * ¢ 99 ¥ bi eg aq oo 
oa! > 
{ 


EL ee 
7 ; ee : 


Mie % 


TABLE 3-1. --- ST. LUCIE COUNTY - Precipitation/Water Use 


i975 i977 1980 
Annual Precipitation 47.02 44.94 43.90 
Departure from Normal (53.18") -6.16(-123%) -8.24(-15%) -9.28(-173%) 
Public Supply 
County Population (1000) 69.3 13.6 SIZ 
Population Served (1000) 
Ground Water only 42.5 42.5 55.6 
Water Withdrawn 
Ground Water only (mgd) 6.14 6.65 9.76 
Per Capita (gpd) 144 156 174 
Water Delivered, By Use (mgd) 
Public Supply 5 PO 6:23 3.56 
Industry GO. Li 0.32 2a FS 
Commercial O227 0.30 0.38 
Air Conditioning G.05 0 0 
Water Consumed (mgd) 2.43 ore | 2.93 
Rural Water Use 
Self-Supplied County Population (1000) 2620 Sed 31.6 
Domestic Use (mgd) 
Withdrawn - ground water only 3297 4.64 3.48 
Consumed 0.78 LLG 1.00 
Livestock Use (mgd) 
Ground water 0.66 0.98 G32 
Surface Water 9.15 G15 0.42 
Total Withdrawn 0.81 1.08 0.74 
Consumed 0.81 1.08 0.74 
Industrial Self-Supplied 
Withdrawn (mgd) 
Ground Water only 0.19 0.29 2.05 
Consumed (mgd) 0207 0°07 Oo r27 
Irrigated Acres 
Citrus 73000 74200 76000 
Truck Crops 1200 1030 800 
Pasture 22000 20120 20000 
Other 1000 1000 1100 
Total Acres Irr. 97200 96350 97900 
Irrigation Water (Ac-Ft) 
Ground Water 54800 71300 54389 
Surface Water 357400 361000 204606 
Total withdrawn 412200 432300 258995 
Consumptive Use 78200 80600 73583 
Irrigation Water (mgd) 
Ground Water 48.94 63.67 48.58 
Surface Water 319.16 B22237 132.74 
Total Withdrawn 368.10 386.04 231.28 
Consumptive Use 69.83 71£.98 wo. TL 
Thermoelectric Power Generation 1/ 2/ 
Total Withdrawn (mgd) 8) C/E oe 588 .0— 
Total Consumed (mgd) poe 3 1.4 1.0 


1/ All saline water for cooling 


2/ 586.6 saline water for cooling 


Source: USGS,WRI: Source, Use, and Disposition of Water in Florida, 1975, 1980; 


USGS ,WRI: Estimated Water Use in Florida, Ags7 


Precipation Data en NOAA, j for Florida for 


the years noted 
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TABLE 3-2. ST. LUCIE COUNTY - WATER USE SUMMARY, 1975 and 1977 
(Million gallons per day) 


1975 : 1977 : 1980 
:Withdrawn: Consumed :Withdrawn: Consumed: Withdrawn: Consumed 


Public Supply 


Urban 527 Cres 8.56 
Industrial Oo) One? 0.76 
Commercial OsZ27 0.30 Ole SS} 
Air Conditioning 0.05 - - 

Total - Public 6.13 Die 3 6.65 DESY 9.70 293 
Self-Supplied Rural Pop. So aml 0279 4.64 E26 Sy als 1.00 
Self-Supplied Industrial 0.19 Or OG 0.19 0.07 2.05 OE27 
Livestock 0.81 0.81 1.08 1.08 0.74 O74 
Irrigation 368.10 69.83 386.04 72.98 231.28 C55 7 

. ay 
Thermoelectric IL ALG) 1.40 1.40— dL 00 


1/ Does not include cooling water withdrawn from saltwater or brackish water sources. 


TABLE 3-3. ST. LUCIE COUNTY -- PRESENT AND PROJECTED NON-AGRICULTURAL WATER 


REQUIREMENTS 
50-Year Projection 
198090 Booz-Allen Equiv. Alternative 
Population (Med. range) 84,520 188,500 197,800 
Water Requirements (1000 gpd) 13,016 30,761 32241 
Requirements/Capita (gpd) 154 163 163 


Source: Population estimates from Table I-1 and I-1A; water use calculated based on 
SFWMD assumptions and procedures 


3-6 


pf 
sf 
"0.5 
‘ 
~ i 
“4 La 
‘a 
267 vir A 7 ew LA 
SSTAW JAAW 
1OL 4 
es ok ©, 


ms 


Baka 


vines 3 


re] 


UTIUOLADA-HOM CRTREDONY GHA DwaAsa9 


— 
aol }¢" 


~ fied iv 


ane, 88k ehh , OSES 
fav ot Ae BMG eh, 


Eat 


4 berafioten say xadew ~ALHt bas f= ot 


aw 


anattonee — 


) spwetbAasiW: Ds en i 


— 


"3008 ‘oRet 


YoAMMCe Geo saint TPnMIOD = 


S yoo Baal tap pave 
Aber al abril 


o werent 0-09 92 oe 
os ~ oo 


ave I ar 


‘(ate & 


TABLE 3-4. ST. LUCIE COUNTY - CITRUS WATER DEMAND - Rainfall/Evapotranspiration 
Factorsl/ - (Inches) 


: Normal Year Dry Year 
: : Heteebtive :Net irrigation ; HEtective :Net Irrigation 
Month : ET : Rainfall : Requirements : Rainfall : Requirements 
January 1.81 1.04 Oa OW S)) 0.92 
February Loe? 1.24 0.63 12064” @.8h 
March 2.64 1.68 0396 1.44 i .20 
April 3.36 1.38 igs 1.18 2.18 
May 4.25 1.80 2.45 1.54 2.71 
June 4.75 3.47 L228 PENG) 1.73 
July 503 3.86 L177 3.430 b.83 
August 4.83 3.64 L319 Sal #2 
September 4.17 3.18 0.99 2372 1.45 
October 3.34 1.96 L238 1.68 1.66 
November 2539 0.94 1339 0.80 1.53 
December P87, 0.95 Ono2 Onset 1.06 
Annual 40.25 25.14 13314 250 16.93 


1/ Figures based on data from FL IRRIGATION GUIDE, USDA, SCS. 


Average Annual Rainfall = 53.18 inches (1941-1970). In any year there is a 
20% chance that the dry year net irrigation requirements will be equaled or 
exceeded and a 50% chance that the normal year net irrigation requirements 
will be equaled or exceeded. A normal precipitation year is defined as 53.18 
inches; a dry year is defined as 45 inches or less. 
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TABLE 3-5. ST. LUCIE COUNTY - PASTURE WATER DEMAND - Rainfall 
Evapotranspiration Factorsl/ (Inches) 


: Normal Year Dry Year 
: : Effective :Net Irrigation : Effective :Net Irrigation 
Month 2 ET : Rainfall : Requirements : Rainfall : Requirements 
January 
February 1.81 cP & 0.60 i.G3 0.78 
March 3.16 Late £38 1.53 1.63 
April 4.5% 1.47 3.04 1.26 3.25 
May 6.02 1.98 4.04 1.78 4.32 
June 6.78 3.93 2.80 3.41 3.39 
July 7.418 4.40 2418 3. 16 3.42 
August 6.83 4.18 2.65 3.58 S623 
September 5.70 3.83 ag 3.28 2.42 
October 4.26 2207 229 cA 2.49 
November 2 nog 0-595 1.64 0.82 pa 
December 0.85 0.65 0.20 0.56 0.29 
Annual 49.69 2S 5@ 23-99 22-40 tes & Ws A 


1/ Figures based on data from FL IRRIGATION GUIDE, USDA, SCS. 


Average Annual Rainfall = 53.18 inches (1941-1970). In any year there is a 
20% chance that the dry year net irrigation requirements will be equaled or 
exceeded and a 50% chance that the normal year net irrigation requirements 
will be equaled or exceeded. A normal precipitation year is defined as 53.18 
inches; a dry year is defined as 45 inches or less. 
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TABLE 3-6. ST. LUCIE COUNTY-VEGETABLESWATER DEMAND-RAINFALL/EVAPOTRANSPIRATION 
FACTORS2/ (Inches) 


: : Normal Year nt Dry Year 
: ?Hffective: Net Irrigation : Effective: Net Irrigation 
Month "* Dye :Rainfall ? Requirement : Rainfall ? Requirement 
January i. 92 i077 0.85 0.92 pals OO 
February 3.08 1.39 LGPAE)S) Pes 1b Bish) 
March 3.98 Peet Bede: 160 y 2338 
April 1.04 0.45 0.59 0.39 O.65 
May = ' - = - - 
June = = = = = 
July = = = = = 
August c= = = ~ = 
September 3.50 200 0.80 2238 1h JES) 
October 4.65 Zea 2.54 ious 2.84 
November 309 0.98 2.6i4 0.84 2225 
December 0.47 6.26 O.24 O..22 0.25 
ANNUAL POETS) 16.83 10.90 DSS 12.45 


1/ Figures assume two 4-month growing seasons, with 100-day growing periods. 


2/ Figures based on data from FL IRRIGATION GUIDE, USDA, SCS. Average Annual Rainfall=55.18 inches 
(1941-1970). In any year there is a 20% chance that the dry year net irrigation requirements will be 
equaled or exceeded and a 50% chance that the normal year net irrigation requirements will be equaled or 


TABLE 3-7. ST. LUCIE COUNTY - MONTHLY SUPPLEMENTAL IRRIGATION WATER REQUIREMENTS- 
CITRUS- 1979 and 50-Year Projection 


Supplemental Irrigation Water Requirement (Ac.Ft.) 


3 Normal Year : Dry Year 


- Month I979 =: Booz-Alien Ea.: Alternative: 1979 : Booz-Allen =q.:Alternative 
January —6 250 6103 7953 7468 7252 9503 
February 5114 4994 6507 6575 6420 8367 
March 7792 7609 9916 9740 9512 12395 
April 16072 15694 20452 17695 17279 22517 
May 19887 19420 25306 21997 21480 27992 
June 10390 10146 13221 14448 ~=—S—14109 18386 
July 9497 9274 | 12085 14042 13723 17870 
August 9659 9432 ieage) )-. 19963 12643 17766 
September 8036 7847 10226 11770 11493 14977 
October 11201 10938 14254 13474 13158 17146 
November 11283 11018 14357 12419 igi 15803 
December 7468 7292 e503. apm 8402 10949 

ANNUAL 122649 119767 156072 152193 148618 193671 


A normal precipitation year is defined as 53.18 inches; a dry year is defined as 45 inches or less. 
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TABLE 3-8. ST. LUCIE COUNTY - MONTHLY SUPPLEMENTAL IRRIGATION WATER REQUIREMENTS - 


Pasture - 1979 and 50-year Projection 


Supplemental Irrigation Water Requirement (Ac.Ft.) 


: ; Normal Year : j Dry Year — 

Month : 1979 :Booz-Allen Eq.! Alternative : 1979 : Booz-Allen =q.: Alternative 
January = = - = = | = 
February 5366 5532 4759 6976 (LoL 6186 
March 12342 SEI 238 10945 14577 15027 12928 
April 27187 28027 2d ad ~ 29065 29963 25777 
May 36130 37246 32042 38634 39827 34263 
June 25041 25814 22208 30138 31069 26728 
July 24862 25630 22049 30586 31530 27125 
August 23699 24431 21018 29065 29963 25777 
September 16724 17240 14831 21642 2234 19194 
October 19586 20190 17369 22268 229 56) 4) 19749 
November 14667 154.20 13007 15829 16318 14038 
December 1789 1844 1586 2594 2674 2300 
ANNUAL 207393 213797 Taso © 241374 248829 214065 


A normal precipitation year is defined as 53.18 inches; a dry year is defined as 
45 inches or less. 


ST. LUCIE COUNTY - MONTHLY SUPPLEMENTAL IRRIGATION WATER REQUIREMENTSE/ 


TABLE 3-9. . 

Vegetables - 1979 and 50-year Projection 

: Supplemental Irrigation Water Requirement (Ac.Ft.) 

: : Normal Year : ; Dry Year™ 
Month - W7oy" sBoez-Allentiq-) Alternative: 1979." :Beez-Allen Eq.: Alternative | 
January 51 51 | 51 60 60 60 
February 101 OL 101 Bae ea v3 Li3 
March 126 126 126 142 142 142 
April AS 35 35 39 39 a9 
May - ~ - - - = 
June - - = - - - 
July - - - - - - 
August - ~- - - - - 
September 4s 48 48 za Take 4 7a 
October L52 152 i152 169 169 169 
November 126 126 126 134 134 134 
December 13 i3 13 is 15 15 

ANNUAL 652 652 652 743 743 743 


A normal precipitation year is defined as 53.18 inches; a dry year is defined as 


45 inches or less. : : 
1/ Figures assume two 4-month growing seasons with 100-day growing periods. 
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South Florida Water Management District Projected Water Requirements 
The South Florida Water Management District is a responsible and authoritative 


source for information on water and land use projections. For this reason, 


they are quoted extensively from their Summary Report dated October 1980: 


PART 3 - WATER USE, PRESENT AND PROJECTED 


Estunates Of) present and projected populations and agricultural production 
for the UEC-nave been established so that analyses can be made of future 
Supply capabslities to meet these demands. The water demand estimates 
Anckude residential, commercial, rndustrial, and major agricultural uses. 
The avaclability of water (from aquifers and surface supplies) is still 
under investigation and ull be provided in an update to this document. 


WATER DEMAND ESTIMATES (NON-AGRICULTURAL) 


In onder to develop profections of water demands it was necessary to 
establish population and water demand estimates for a base year. The 
estimates developed for the UEC are for calendar year 1978. Water use 
by the residential self-supplied populations was estimated by multiplying 
the populations by an estimated per capita use of 167 gallons ver day. 
Avatlable data from the SFWMD and the DER were also collected on the 
commerciak and r«ndustriak self-supptied users. Table 3-1 (p. 3-12) 
contains tne estimates of the water demands for the UEC Péanning Area. 
These estimates show the overall per capita consumption to be about 
165 gpd for the UEC area, with Martin County being about 185 gpd and 
St. Lucite County being about 154 gpd. 


Population Projections 


A nxange of population profections (Low and high) rather than a single 
estimate was chosen to better represent the relevant rzange of population 
growth which should be considered for planning purposes. Low and high 
projections of populations used for Martin, St. Lucie, and Oreechobee 
Counties were developed from University of Florida estimates. The popu- 
kation profections cover the pernanent resident population. These 


projections are presented in Table 3-2 (p. 3-12) and were used as a basis 
fOr aomestic water aemand analyss 


Projections of Water Demands 


Projections of water demands were formulated using the populations developed 
dn the previous section. 


The methodology used for projecting water demands is as follows: 


1) No change was projected for water consumption by the present 
popucation (present water consumption factors are nelatively fixed as 
to the type of dwelling, Lawn size, habits of present residents, etc.). 


2) For additional future population, a totak per caprta demand of 
170 gaklons per day 44 assumed. This 48 about the overall consumption 
nate gon the UEC in 1978. 


[7 UEC-Upper East Coast negion of Fouth Florida Water Management District 
~ consisting of all on part of Martin, St. Lucie & Okeechobee Counties 
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Application of these procedures to the projected populations provides 
the projected water demands presented in Table 3-3 (P.3-13). 


NON-AGRICULTURAL WATER DEMANDS IN THE UPPER EAST COAST 
PLANNING AREA - 1978 


Demand Population 


TABLE-3-1. 


(1000 gaklons per day) Served 
Manrtrn County* 
Water Systems 5628.6 29,992 
Residential Seks-Supplied 5, 1926 (21,003 
Commercial / Industrial 
Sel 4-Supplried 282.8 
TOTAL 9227552 50,995 
Si, lucze. County* 
Water Systems 7,599.4 51972 
Residential Sekf-Supplied 4,266.9 25.2505 
Commencial/Industriak 
Sel4-Supplied S35 
TOTAL 11,949.8 77,477 
Okeechobee County* 
Residential Seks-Supplied 24.0 141 
TOTAL 24.0 1417 
Upper East Coast Total 21,399.0 128,613 


"The population and water demand estimates cover only those portions of 
each county within the Upper East Coast Pkanning Area. 


TABLE 3-2. POPULATION PROJECTIONS FOR THE UPPER EAST COAST PLANNING AREA 
County* : 1978 : 1985 : 1990  ? 1995 a BeOd 
Low 63,868 70, 302 14,749 79,102 
BE | amdesniigh . 73.330 89° 415 100,959 111.556 
Low 95,500 103,200 109,000 114,600 
ee Nueces 17,477 igh 107,800 126,300 141,100 154.700 
Low 172 187 198 209 
oe ert cme 97 191 228 256 262 
Upper East Low 159,540 173,689 183,947 193,911 
Coast (128,613 high 180,521 215,943 242.315 266,538 


“the population projections cover only those portions of the Counties 
usthin the Upper East Coast PLanning Area. 


3-12 


aay 


‘ 

4) 

e *% 
* 


-epelaig |) ame 
7 ¢ aay, 


otk wk sgrukgnonay ge 
% 
‘f + 
‘ 
1 
1 
4 

TT a . tant. vegeth |. ; 
hdd. a a] iif ai ee | eS tS | na oi 

| ian 

oa, * 1 ' 7 

‘ "4 : P vy” a - 
om ; ‘ a He : 
i ab KS f LAR Se He OC Sa! ‘7 Bay iy 
* = = ‘ 7 
ugg) q #a 4 ee, bain) ia io) fondo 7 
ety a 
4 ‘ | 
yt) i 
te ai ee ame oe Oe 


TEE ERE 


aba, 


Tem Ad 


wh 


NON-AGRICULTURAL WATER DEMAND PROJECTIONS FOR THE UPPER EAST 


TABLE 3-3. 
COAST PLANNING AREA (Thousands of gallons per: day) 

County 1978 1985 1990 1995 2000 
: Low population growth 11,613 12,707 13,463 14,203 
NEMA 28Z oh vomlation gxowth 13,222 118.957 17.919 19,721 
Low population growth 15,013 16,322 17,308 18,260 
og MG tt) high population growth 16,968 20,249 22,765 25,077 
Low population growth 29 oe 34 36 
Okeechobee 24 high population growth a2 39 44 48 
Upper East Low population growth 26,655 29,061 30,805 32,499 
Coast 21399 high population growth 30,222 36,245 40,728 44,846 


“The water demand projections cover only those portions of the counties 
within the Upper East Coast Planning Area 


WATER DEMAND ESTIMATES (AGRICULTURAL) 


Land Use Projection 


The basis for the agricultural water demands 4s the Land use projection 
for vartous crop production areas. These projections were developed by 
establishing a consensus of Locak farmer, agricultural agent and other 
government agency planning personnel inputs. Thts concensus represents 
the best possrble means of estimating future agricultural activity. 
The projected agricultural Land use acreage 414 shown in Figure 3-1. There 
4s a Skight inereased usage suggested for all types of production. 
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FIGURE 3-1. UPPER EAST COAST AGRICULTURAL ACREAGES 
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A summary of total agricultural acreages by County 4s shown below for the 
current and future time pertod under consideration: (dAnrrigated acreage) 


County 1980 2000 

Martin 66,000 74,000 

St. Lucie 98,900 107, 800 
TOTAL 164,900 181,800 


Projections of Agricultural Water Demands 


Estimates of agricultural water demand were made by computing the amount of 
water consumed by crops in addition to rainfall, when adequate water 1 
avathabke. The amount of water consumed 44 more approprtate for generalized 
water supply studies in this area than the actual amount of dwrigation water 
applied. Estunates of actual water applied (withdrawn) are published by the 
USGS and U. S. Bureau of Census. 


The acreages of vartous crop types shown above were converted to consumptive 
water needs using a narcnfakl necond of over 20 years to indicate water use 
vartations (nanges) that might be expected betveen now and the year 2000. 
The average yearly supplemental water demand for agriculture in the UEC 
counties 45 shown bekow (based on the projected Land use shown above for 
the year 2000). 


Average Yearly 
SupplLementak Demand 


County (MGD/Yr) 
| 1980 2000 
Martin 56 63 
St. Lucite nee mae 
TOTAL 140 155 


Supplemental agricultural water demands could potentially range from about 
76 MGD to 213 MGD, based on the naingakl necetved in a specific year. The 
Lower part of this range would be for water needs when there is above 
average rdingall during the growing seasons of the year (e.g., there ts 
onky a small additional amount of wrigation water needed). The higher 
nange shows the effect of below average rainfall (e.g., when Large amounts 
of supplemental iwrigation water would be required). It should be noted 
that stating "average" numbers for future agricultural water needs may 
Lead to some erroneous conckusions about any one year's total water supply 
nequinements. It i+ therefore necessary that this "range" be carefully 
considered. 
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Summary 


The major water uses in the UEC are domestic/nesidential and agricultural. 
The totak UEC future demands are: 


Totak Water 
Demand (MGD)/yr. 
County 1960 2000 
Martin 65 79 
St. Lucre in 113 
TOTAL 16] Gee 


It should be noted that the agricultural water demands are for consumptive 
use onky. Estumates of the amounts of trrigation water withdrawn will be 
considerably higher than these numbers since they also include water that 
44 eventually returned to the Local water resource and not used by the 
crop concerned. 


Discussion 


Comparisons of water requirements (Table 3-10), estimated from different 
sources, must be approached with extreme caution. Estimates of water 
withdrawn and consumed in the USGS report reflect the amount of rainfall 
which occurred which ranged from 12-17% less than normal for the three 
years reported. Data derived from the Florida Irrigation Guide, on which 
estimates for this report are based, refer to specified "normal" and "dry" 
vears based on records from 1941 to 1970. SFWMD data used as a referral 
base was based on some unspecified 20-year record. These differences 

in the bases obviously result in some differences in the projections 
between this report approach and that of the SFWMD (USGS does not make pro- 
jections). In the following paragraphs, the individual projections will be 
briefly discussed to be followed by comments on the implications of the 


differences among the sources. 


The two projections developed for this report differ in the assumptions about 
the intensity of land use over the next several decades. The Booz-Allen 
Equivalent, the less intensive land use assumption, projects non-agricultural 
water use to increase over the next 50 years by about 136% and agricultural 
water use to increase about 1%. In the Alternative projection, non-agricultural 
water use would increase about 150% and agricultural water use would increase 
about 3%. The difference between this estimate and the previous one result from 
a higher population estimate, more citrus acreages and fewer pasture acres; both 
crops are assumed to be fully irrigated in both cases but citrus has lower 


irrigation requirements than pasture (Tables 3-4 & 3-5). 
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The SFWMD projects an increase in non-agricultural water requirements between 
1978 and 2000 of 53 to 109%, depending on the population assumption. Their 
estimates of agricultural consumptive use indicate an increase of about 


9% between 1980 and 2000. 


A number of important points about the differences among the sources needs to 
be considered. The focus will be on agricultural differences, where the vast 


majority of the water is used. 


Only the USGS has recorded water withdrawn. The amount withdrawn is 

important in that it reflects the amount of water that needs to be available 

at particular levels of efficiency in order to deliver to the plant the 

amount needed to be consumed without stress. The amount consumed represents 
that absolute minimum required to be available to the plant in order that it 
grows at the required standard. It should be noted that much of the water 
withdrawn is not consumed and is, in fact, recycled through the system time 
and again. This is particularly true of the particular irrigation approach 
practiced in this county. For this reason particularly, the SFWMD is absolutely 
correct in the view that for general studies the critical factor to consider is 
the amount of irrigation water needed to supplement natural precipitation in 
order to provide the amount the plant needs to consume in order to grow. This 
net irrigation requirement is calculated based on the plant total consumptive 
use requirement or evapotranspiration rate (ET), the total amount of precip- 
itation, and the effective precipitation considering runoff and other uses of 
the water that is not available to the plant and, of course, the total acres 
of the crop which are irrigated. The data that is presently available for each 


of these topics will be discussed separately below. 


1. Crop Consumptive Use Estimates: The total amount of water consumed by the 
plant in order to sustain non-stressed growth is expressed by the evapo- 
transpiration rate (ET) and varies by crop. Unfortunately, there seems 
not to be complete agreement on the proper method of calculating this 
factor. Tables 3-4, 3-5, and 3-6 provide the ET estimates used for this 
report for the three major crop categories by month and by year. Tables 3-1l, 
3-12, and 3-13 provide ET estimates prepared by IFAS which have been supplied 
to SFWMD and COE for the last few years. In comparing the two sets of tables, 


it is clear that differences are significant by crop, by month and annually. 
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Precipitation Estimates: The water use estimates by the USGS reflect the 


actual precipitation in the years recorded - ranging from 12% to 17% below 
normal (53.18" average over the period 1941 to 1970). SFWMD based their 
estimates on some unspecified 20 years of record. The Florida Irrigation 
Guide estimates (on which these report figures are based) are in reference 
to a 30 year period from 1940 to 1971. IFAS, on the other hand, uses an 
average annual rainfall of 53.07" at Ft. Pierce based on National Oceanic 


and Atmospheric Administration records from 1925 to 1981. 


Effective Precipitation (rainfall): Tables 3-4, 3-5, and 3-6 contain 


estimates taken from the Florida Irrigation Guide. Similar estimates are 
not available from other sources at this time. Depending on the estimating 
procedure used, this could be a source of differences among the agencies 


working on irrigation water requirements. 


Net Irrigation Requirements (NIR) by crop type: Estimates used in calcula- 


tions for this report and those estimates by IFAS can be compared and 
contrasted by reviewing Tables 3-4, 3-5, 3-6 with Tables 3-11, 3-12, and 
3-13. 


Acres Irrigated: There are differences in estimates of total acres 
irrigated and in acres irrigated by crop. 
a. Total irrigated acres differ: 

USGS (1980) 97,900 acres 

SFWMD (1980) 98,900 acres 

This Report (1979) 205,438 acres 


b. Irrigated acres by crop differ: 


Crop USGS (1980) SFWMD (1980) This Report (1979) 
Catrus 76,000 2b aS J000 97,404 
Pasture 20,000 a1 355000 1O7318 
Truck Crops 800 < 800 116 
Other 1,100 < 600 0 
Total 97 , 900 98 ,900 205 ,438 


The SFWMD individual crop data are shown as "less than" a certain 
amount because the data vailable is for the Upper East Coast which 
includes St. Lucie County, Martin County, and part of Okeechobee 
County. Both USGS and SFWMD indicate about 98,000 to 99,000 total 
irrigated acres for St. Lucie County compared to a total of 205,438 


acres used for this report. 1979 SFWMD estimated citrus acres alone 
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amounted to 97,404 acres (Table 2-2). Surely we have to assume that 
all citrus acres are irrigated. This leaves about 500 to 1500 acres 
in the USGS and SFWMD base year estimates for truck crops, minor acres, 
and pasture. On the other hand, the estimates for this report assume 
all pasture acreages to be irrigated. Probably neither estimate 

is absolutely correct. Given the shallow water table representative 
Ob the area, 1 can probably be assumed that in normal to wet years, 
the natural sub-irrigation character of the area provides adequate 
water for much of the pasture; but in dry years, it can be expected 
that a substantial portion of pasture acres will receive specific 
attention by farmers for supplemental irrigation application. Perhaps, 
in normal to wet years, the USGS and SFWMD estimates are more nearly 
chacteristic of the irrigation regimen for the area, while the dry 
year irrigated acreage will approach the higher estimates for this 


report, depending on the amount of irrigation water available. 


Cc. Projected Developments: The SFWMD projection estimates are somewhat 
different from those used for this report; this report deliberately 
provides two sets of of projections, based on different assumptions. 
Clearly, having more than one set of projections can contribute to 
information needed for public choices. An analysis of the consequences 
of the different projections can help in the choice of the nature of 
the development preferred (assuming that change is segey Etats and 
that change=development), and the choice of public actions to improve 


the chances that the preferred direction can evolve. 


Recommendation: 


The technical representatives of the USGS, SFWMD, IFAS, SCS, and COE should get 
together on the appropriate methods of estimating the factors which determine 
the net irrigation requirements for a particular plant species. No doubt, at 
this point in technical developments, the conclusions will involve a considerable 
amount of risk and uncertainty. A clear understanding of the nature of the risk 
and uncertainty can be most useful in public and private decision-making because 
those factors translate into both public and private costs and returns. For 
this reason, it is particularly important that resource economists from the 
several agencies mentioned should have an important role in designing the 
research required to develop the methods to estimate the critical factors. 

They should then be required to carry that information into appropriate pro- 
fessional studies of the risks and uncertainty implications for public and 
private investments in resource developments considering competing demands 


for the resources. 
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TABLE 3-11. ST. LUCIE COUNTY - IFAS ESTIMATES OF CONSUMPTIVE USE & NET 
IRRIGATION REQUIREMENTS* 


Citrus. -(an) Pasture (in.) Vegetables (in.) 

Month ant! NIR-802/ pre/ nrr-802/ ; ene/ NIR-802/ 
January Dad: 10 Pipa 0 Zed £3 
February 2.0 0.8 2.6 0.8 Za a 
March 326 £20 36 0 3.4 139 
April 4.5 TZ 4.5 i e2 S27 Beo2 
May 5.3 220 523 2.0 4.8 323 
June 4.4 £.5 4.4 5 4.8 267 
July 4.9 Zak 4.9 Bind: 3.2 £2 
August 4.8 E.6 4.8 1 =) 5 ba2 
September 4.0 0.6 4.0 0.6 4.5 LO 
October 36 0.5 326 0.5 a5 L.& 
November PRME| xt Zed Pk 2a LS 
December Dwar 1.0 23k 1 6 Ze LS 
Total 44.6 14.4 44.6 14.4 45.9 22.4 


*Taken from Memo: From Dalton Harrison to All County Extension Directors, 
Subject: Water Use (ET) Values for Crops and NIR (Net Irrigation Requirement) 
Values at 50%, 80% and 90% Rainfall Probabilities, Given to Corps of Engineers 
and Water Management Districts 


Source of Data: 
1/ Combined data from research at S.W.A.P. project, Ft. Pierce and lysimeter 
data at ARS Ft. Lauderdale. 


27 Calculated from SCS-21 procedures for using effective rainfall. 


3/ Data extrapolated from UF WRC-2 as an average for all vegetables. 
NIR-80 = Net irrigation requirement at 80% rainfall probability 


3-20 


tou) AIM bas ager 20% seutlevV (Ta), sev ential 


to i: Sepiaai 


rs 
Vv 


evitzelle pales sot eempiepesq 15-2596 av MOIGLI 


a - pe 
B29 A Cay eney 


a 


ssetineenttinieaiinatems cabbas dare) - mettrlemacameitons tomatic 


cies PLIST B 


a plaapepte 


18a ' = 


earth cn ie mame epiopm he A Re Rar has 


Oo. c.§ Of £.8 
0 7 8.0 aut 
of tn 4 5,£ 
. 2 Na a,b 
¢ 0. £.< 

: ! e.2 bib 
; L.& 2. 

t e.f ah 

O b a,0 | 0.6 
.£ 29 Bt 

tt t.2 

j rs . Gok 5 


—— +ver mee o- ti tte 1 LY meer ml 


> a. ee >, KL | aids | 


o~ 
2 
he 
~ 


yao? IIA of moets1ee nos isd eed seen 


eoitiitdedort Lleteian: #00 baa #08, #02 Jeiae 
a3 hte Jhanepeasit baci 


% satel . 
,t2e(org .g.4,.W.2 ga terrae moxt stn0 ee sao 
» getabrehwet .27 BHA te 


is 
> © 


- 


od 
[ig w3 Coe xe VE. mm te £~ostw wu mort Bog ry cxtx oe 


tilitdsdesq Liahdias #08 3® Inemoul apes noljspizat gem = UG) 


TABLE 3-12. CONSUMPTIVE USE (ET) of Citrus and NIR 50%, 80% and 90% Values, 
Based on SCS-21, and 53.07 inches NOAA (1925-1981) Annual 
Raine P-Ayerage, for Ft=-Pierce;-Florida~1/ 


Citrus, Ft. Pierce, Florida 


Month pre! NIR-502/ niR-802/ nIR-902/ 
SSS SS SS SS SS SSS PTnche § --r999-9+94944-4------ 
January 2 ot 0.8 1.0 La 
February 228 O29 ieee £2 
March 3.6 i6 it 29 220 
April 4.5 22S 2 26 237 
May Zee Zis6 2% 
June 4.4 0.4 1.0 - 
July 4.9 Leb 1.6 Ls9 
August HEE 9, 25 A 
September 4.0 0 6) Oz 
October ) Onl O53 
November Dee | 1.0 ps2 = 
December 2". O-7 o-3 1.0 
ANNUAL 44.6 12.0 £ES:.5 L7.5 


Lf From Table 3-11 


2/ Combined data from S.W.A.P. Ft. Pierce and ARS lysimeter, Ft. Lauderdale, 
Florida. 


3/ NOAA 53.07 average annual rainfall, Ft. Pierce, Florida, and SCS-21. 
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TABLE 3-13. CONSUMPTIVE USE (ET) of Vegetables and NIR 50%, 80% and 903% 
Values, based on UF WRC-2 and SCS-21; and 53.07 inches NOAA 
(1925-1981) Annual Rainfall Average for Ft. Pierce, Florida 1/ 


Vegetables, Lower East Coast, Florida 


Month ene/ ntr-502/3/ nir-802/3/ ntr-902/3/ 
Fa ee ee AGnch eC § ---2----9---=-<=--===- 
January papa dees i25 z.6 
February Zell ee ee 3 
March Bi 1.4 Lod ip ets: 
Apra Shae} 1.6 a9 2.0 
May 4.8 2.4 
June 4.8 0.8 1.4 iG 
July Dine 1.4 De 
August So Ib A353 1.8 Dio 
September 4.5 ) OZ 
October 3.5 0 O 0.2 
November 2/09 122 1.4 a5 
December 22.6 Lod Le3 1.4 
ANNUAL 45.9 2) sf) 16).5 Tee 5 


i/ From) fable. 3-11 
2/ Data from UF WRC-2 and ARS lysimeter, Ft. Lauderdale, Florida 


3/ NOAA 53.07 average annual rainfall, Ft. Pierce, Florida and SCS-21 
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SUMMARY Points of Chapter 3. 


ce 


Present and future alternative water requirements were determined by 
examining population and economic activity and consumption rates. Cost, 
availability, and environmental changes which may occur with projected 
conditions were used in the determination, but were examined and identified 


as factors with a possible influence. 


Present non-agricultural water consumption includes: 1.0 mgd for 
thermoelectric power generation, 0.27 mgd by self-supplied industry, 
1.0 mgd by self-supplied rural domestic users, and 1.93 mgd by public 
supply users for a total of 4.2 mgd (12.9 AF/day) consumed. 


The projected non-agricultural water use for St. Lucie County is estimated 
to be between 15.01 and 16.97 mgd by 1985 depending on population increases, 
between 16.32 and 20.25 mgd by 1990, between 17.31 and 22.77 mgd by 1995, 
and between 18.26 and 25.08 mgd by the year 2000. Fifty year projected 
non-agricultural water use could range from about 30.7 to 32.2 mgd. These 


projections represent a 50-year increase of about 136%-150% over 1979 use. 


Average annual net irrigation requirements during normal rainfall years 
vary from 11 inches for growing vegetables to 23 inches for pasture, with 
citrus at 15 inches. During dry years, these requirements increase to 

13 inches for vegetables and 27 inches for pasture with citrus at almost 


18 inches. 


High irrigation requirement months for vegetables are February, March, 
October, and November. For irrigated pasture, months having highest 
irrigation requirements are March through August. Citrus requires most 


irrigation water in April and May. 


The total projected agricultural water requirements for the year 2000 are 
estimated by SFWMD to be 92.0 mgd with 107,800 acres being irrigated. The 
50-year projected agricultural water requirements are estimated to range 
from about 334,216 A.F. to 408,479 A.F., depending on whether normal or 
dry precipitation year, and assuming about 206,000 to 220,000 irrigated 


acres. 
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SUMMARY Points for Chapter 3 (Cont.) 


ce 


Other Needs 


a. 


A better understanding is needed regarding the quantity and quality of 
available water in ats relationship to such natural factors as, for 
example, the frequency, duration, and amount of precipitation, soils and 


land cover. 


More information is needed regarding the amount of water required under 
different technology to be withdrawn and/or conserved for various uses. 
The USGS, SFWMD and IFAS, in particular, should be encouraged to expand 
and intensify their current research on this issue in the St. Lucie 


County area. 


The University of Florida Food & Resource Economics Department and the 
SFWMD should mount a major study program, in conjunction with the needed 
physical research noted elsewhere,to develop and disseminate information 

on alternative water management policies, including pricing policies. 
Particular attention should be given to the private and public costs and 
benefits and to distribution of those costs and benefits among the affected 
segments of society. Supporting organization should include, but not be 
limited to DER, DNR, Department of Agriculture and Consumer Services, and 


sCcs. 


Additional information is presently being collected, as a result of a 
targeting effort in the county by the Soil Conservation Service, toward 
increased efficiency in agricultural irrigating. These information and 
targeting efforts should result in less water pumped for irrigation and 
less agricultural chemicals being flushed into the groundwater system. 
This information should be used, as it becomes available, in future 
decisions regarding water permitting and development of additional 


lands for irrigated agricultural use. 


Adequate estimates of the quantity of available surface and ground 

water are not presently available; however, the upcoming report from 

the COE is expected to contain such information that will be useful in 
future decisions affecting water use. When that information becomes 
available, it should be used to review many of the tables in this chapter 


for updating affected values. 
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CHAPTER 4. WATER CONVEYANCE, STORAGE, AND RECHARGE AREAS 


Introduction 


The COE will be distributing a report in 1984 which is expected to 


contain extensive and competent treatment of water supply possibilities. 


The material presented in this chapter, derived from previous sources cited, 
provides the best information on this subject available to date. It is 
recognized that some of the sources present information and views which may 

be controversial. For example, one source suggests that agricultural 
chemicals may be a cause of water pollution. The extent to which this view 

is valid may be in question; however, the difference of opinion emphasizes 

the fact that more research is required in order to determine the consequences 


of the general use of the chemicals. = 


Current Situation 


Surface Water 


The following discussion of the surface water system and drainage areas, 
which affects St. Lucie County, is taken from the South Florida Water Manage- 


ment District Summary Status Report, Upper East Coast, October 1980. 


Conveyance Systems - There are seven primary conveyance works and eight 
major control structures within the Upper East Coast Area operated and 
macntained by the South Florida Water Management District. In addition, 
there are two other conveyance systems operated and maintained by other 
agencies, St. Lucie Canal in the south (Corps of Engineers) and Taylor 
Creek tn the northwest (Okeechobee Sork and Water Conservation Disinrict) . 
The major structures and conveyance works under District control are shown 
dn Fagure 4-1 and Listed below: 


Conveyance Channels Control Structures 

C-25 S50, $99 
C-24 S-49 
C-23 S48, $97 

L-65 Borrow S-153 

L-64 Borrow - 

L-63 N&S Borrow S-192 
C-59 S-191] 


The St. Lucie Canal, a major outlet from Lake Okeechobee, has two Lock 
and spillway structures that are operated for boat passage and water control. 
The newest, Located at Port Mayaca on the west end, 44 $300 while S-80 % 
Located to the east. Taylor Creek was amproved by the Sark Conservation 
Service and provided drainage from the Taylor Creek Watershed into Lake 
Okeechobee prior to the construction of S192 and L-63N. The constuction 
of S192 and L63N established water diversion capabilities from Taylor Creek, 
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INDIAN RIVER COUNTY 
ST. LUCIE COUNTY \ 


ATLANTIC 


C-23 CANAW 


MARTIN COUNTY 
PALM BEACH GOUNTY 


: FIGURE 4-1 
SURFACE WATER DRAINAGE 


UPPER EAST COAST PLANNING AREA 
Source: Summary Status Report - Upper East Coast, SFWMD, Oct. 1980 
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to the upper east coast. However, 44 C-131 and 4% afgrriated water 
control sinuctures as aesignated under the Centrad and Southern Fiorida 
F£ood Controx Project is compdeted, then avé of the above mentioned 
basins become part of the same hydrologic unit. 


The major water control structures within the Taylor Creek Basin 
constructed under the auspices of the SCS are as shown in the following 
tabulation. 


Water Course Main Structure 
Taylor Creek Main Channel S2, S3, Runof§ stucture 
Otter Creek SID, SISA; .STSB,. SI3C 
Wirliamson Ditch S&, Runoé4; Structure 


The Nortn St. Lucite Drainage District is a Legally constituted water 
management system Located tn the northeast portion of the UEC and is 94 
square meres cn area. The dratnage district manages and maintains convey- 
ance channels, pumy stations, and water control structures. 


Located within the Upper East Coast Planning Area near Indiantown is a 
Florida Power and Light generating station and an accompanying cooling water 
NCASCNVOLN. 


The District canals in St. Lucie County (C-23, C-24, and C-25) have no 
source of Aecharge except from rainfall; therefore, care must be and is 
exercised in the use of these surface waters. To accomplish the proper 
degree of flcod protection and still not waste water to the sea, there are 
tivee gated water control structures equipped with automatic gate controls. 
The set points on the automatic sensing/controk devices are adjusted to 
provide seasonal settings for the wet and dty seasons. 


A technical publication on the surface water hydrology of the UEC is 
4n preparation and ull cover data avarclabslity, instrumentation networks 
and meteorological data. 


Figure 4-2 shows the present surface water aaaLineene Stations eunrently 
An operation in the UECPA. 


Water Quality - Until recently, most of the specific water quality information 
available in the Martin-St. Lucie area concerns data collected in the St. Lucie 
Canal at Port Mayaca and the Stuart Locks. The data indicates that the composi- 
tion of the water flowing from Lake Okeechobee into the canal is fairly repre- 
sentative of the composition of the main body of the lake during a large part 

of the time (Joyner, 1971; Parker, et.al., 1955). Chemical quality fluctuations 
are due mainly to seasonal response and rainfall (General Development and 


Engineering, 1975). 


The South Florida water Management District, in February 1983, published a 
report - "Technical Publication 83-1, Upper East Coast Water Quality Studies, 
January 1983." 
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FIGURE 4-2 


SURFACE WATER MONITORING STATIONS IN THE UPPER EAST COAST AREA 


Source: Summary Status Report - Upper East Coast, sriymp Oct. 1980 
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The following discussion of water quality is taken from that report: 


Drainage for Martin and St. Lucie Counties is provided primarily 
by three major canak systems: C-23, (County Line Canal), C-24, (Diver- 
Sion Canak), and C-25 (Belcher Canal). These three canaks total 
approximately 78 mikes in Length and primarily drain Amproved vasture 
and citws. Due to the Lack of available data and the smportance of 
this surgace water nesource to the region, the South Florida tiiater 
Management District (SFWMD) began, in 1974, studies of the water 
quality characteristics of these canals. Five studies were found to 
contain some water quakity data on these canaks (Price 1962, Bearden 
1972, Frieberger 1972, Pitt 1972, and Miller 1975). Except for 
Frieberager (1972) and Miller (1975), these studies contained only a 
Limcted amount of water quality information. The purpose of this 
Study was to establish a water quality data base for this system. 

This data base forms the basis for a characterization of the quality 

of water and an evaluation of the St. Lucie Water Supply Plan for 
connecting C-23, C-24, and C-25 to Lake Okeechobee. This PLan would 
aklow the Lake to serve as both a necetving body for surplus water from 
the UEC area and as a source of Ligation water. 


Daily composite and weekly water chemistry grab samples were collected 
on C-23 at S-97, C-24 at S-49, and C-25 at S-99 {rom November 1976 
through October 1977. The objectives of this sampling were to: 

(1) characterize the quakity of water at each stweture, (2) sdentisy 
Seasonal and discharge rnekated water quality trends, (3) calculate 
material Loads, basin-wide area export nates, and flow weighted concen- 
trations, and (4) compare the effect of varying sampling frequencies 
and collection methodologies on the calculation of material Loads. 


General nesults of this study were: 


(1) In alt three canals the major cations and anions tended to 
Anenease through the dry season and decrease during the wet 
Aeason. Daytime dissolved oxygen also tended to be higher 
during the dry season than during the wet season. Phosphorous 
displayed the opposite trend with higher concentrations occurring 
during the wet season. Nitrogen did not display any readily 
apparent trend. 


(2) Nitrogen, phosphorous, and sikica had higher concentrations during 
periods of wet season discharge resultant from naingall. Chloride, 
Sodium, potassium, calcium, magnesium, sulfate, hardness, and 
alkalinity had Lower concentrations during wet season discharge 
as a nesult of rainfall dilution. During the dry season, major ton 
Levels increased in the canals due to the influence of artesian 
groundwater rrigation and a Lack of dilution by rainfall. 


(3) The water quality between each structure during discharge was 
variable, (Table 4-1). The following rankings were based upon 
slow-weighted concentrations (except conductivity) : 


Totak Phosphorous (mg/L): S-49 (.260) S-97 (.158) S-99 (.113) 
Total Nitnogen (mg/L): S-97 (1.58) $-49 (1.54) $-99 (1.38) 
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TABLE 4-1. RELATIVE RANKING OF €—23'(S-97),, C—-24 (S-49), AND C-25 (S-99) 


Parameter (mg/L V/ 


Major Ions (flow weighted) 
i= S$-49 (337.5) > S-99 (270.6) 5 S-97 (161.3) 


Ranking 


Alkalinity(HC03) (as CaC03)  S-49 (141.1) > S-97 (140.1) , S-99 (127.8) 


$0472 S-99 (101.1) > S$-49 (90.2) , S-97 (57.2) 
Nat S-49 (150.1) > S-99 (98.1) 5 S-97 (78.3) 
Kt S-49 (8.2) > $-99 (5.9) 5 S-97 (5.1) 
Cat2 $-49 (93.3) > S-99 (89.9) S-97 (76.2) 
Mgt2 $-49 (28.0) > S=99 (21.7) > 5-97 (15.8) 
Hardness (as CaC03) S-49 (346.4) > S-99 (312.6) > S-97 (255.3) 
Nutrients (flow weighted) 

Total P $0951 260). 95) S390 nal 58ers 5-99 .(.113) 
Ortho P S-49 (-201) .> S-97.(.110) > S-99 (062) 
Total N S-97 (158) > $-49" (1.58), > S-99 (1. 39) 
NO3 S-97 (.143) > $-49 (.130) > S-99 (.051) 
NO2 $97 (017) "'s°S-49" (2011) 3 $299 (2010) 
NH4 S-49 (.146) > S-99 (.108) > S-97 (.093) 
Inorganic N S-49 (.297) > $-97 (.253) > S-99 (.153) 
Organic N $-97 (1.33) > S$-49 (1.25) > S-99 (1.22) 


Field & Physical Parameters 


(time weighted) 


Dissolved Oxygen _ S-97 (5.5) > S-49 (5.1) >» S-99 (4.4) 
Sp. Conductance 

(micromhos/cm) S-49 (1605) > S-99 (1592) > S-97 (1039) 
pH S-97 (7.4) > S-49 (7.3) > S-99 (7.2) 
Turbidity (NTU) S-97 (3.6) > S-49 (3.0) > S-99 (2.7) 


BY unless.otherwise noted 


Source: Technical Publication 83-1, January 


1983, Upper East Coast 
Water Quality Studies, SFWMD 
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Major cations and anions (mg/L): S-49 S-99 S-97 


Conductivity (micromhos/em): S-49 (1506) S$-99 (1592) 
S-97 (1039) 


The phosphorous and nitrogen Levels at the three structures were 
moderately Low. The Levels of major cations and anions were high. 


(4) Turbidity Levels were Low at all structures. Dissolved oxygen was 
highty variable urth a typical range of Less than 0.2 to over 
8.0 mg/L. Mean concentrations ranged from 4.4 mg/L (S-99) to 
5.5 mg/L (S-97). 


(5) Based on this one year study the following material Loads were 
calculated: 3 3 


Flow (acne-(t): S-97 (48,116) S-99 (38,766) S-49 (27,097) 
Total P (109g): S-97 (93.9) S-99 (66.2) S-49 (51.4) 
Total N (10g): S-99 (12,946) S-49 (11,281 $-97° (9,575) 


(6) The error in total phosphorous, total nitrogen, and chloride Loading 
calculations, based upon subsurface samples, 44 approximately Linear 
with respect to sampling frequency up to a period of at Least two 
months. For each week's decrease in the sampling frequency, the 
error An calculated Loads increased approximately 5 percent for 
total phosphorous, 4 percent for total nitrogen, and 1.5 percent 
for chloride. A biweekly sampling frequency appears to have errors 
of samilar size to those of the analytical chemistry measurements and 
daiky hydrology data. 


(7) Sampling methodology can affect Loading calculations mone than sampling 
frequency. Chloride Loads based upon weekly surface grab samples were 
the same as those based upon daiky subsurface samples; however, total 
nitrogen Loads based upon weekly surface samples ranged from 14 to 
29 percent higher than those based upon daiky subsurface samples. 

The discrepancy for phosphorous Loads was even greater, with the 
Loads based upon weekly samples ranging from 28 to 126 percent 
higher. The grab sampling technique which collects a surface film 
can result in substantially different phosphorous and nitrogen con- 
centrations as compared to subsurface Levels and may, therefore, 
greatly ingluence material Loading calculations. 


The most distinguishing water quality characteristics at S-49, S-97, 
and S-99 were the high dissolved solids Levels. Mean annual specific 
conductance ranging between 1039 and 1605 micromhos per centimeter for 
the three structures were indicative of the high dissolved solids Levels 
at these Locations. Surface waters at the three structures could, however, 
be differentiated based upon relative difference in the major ton Levels. 
The generalized ranking of the structures, in descending order based upon 
fLow-weighted major don concentrations was S-49, followed by S-99 and 
S-97 (Tabfe 4-1). 


During this water quality study, there were two distinct discharge 
periods at each strweture, one during the dry season and one during the 
wet season. Day season discharges were in response to higher canal 
stages which resulted from artesian groundwater svrigation. Wet season 
discharges were in response to intense rainfall activity and subsequent 
runos4. The sources of the discharge water appear to play a major role in 
determining the tempornak quality characteristics of the water in the canals. 
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Interpretation of Water Quality Data 


The U. S. Geological Survey is an authoritative source for water quality infor- 
mation. Their report: Water Resources Data for Florida, (Tallahassee, Florida 
1981) contains a discussion of the significance of a number of constituents and 
properties of natural waters. The following information is extracted from that 


FEROrt. 


Sediment 


Suspended sediment samples were collected monthly at stations in the 
Hydrologic Benchmark Network and National Stream Quality Accounting Network 
with devth-integrating samplers. Depth integrated samples were collected 
at three or mone verticals in the cross section to determine variations in 
the cross section and to more accurately determine suspended sediment Loads. 
Daily sediment Loads in tons per day are neported for day on which samples 
were collected. 


Mineral constituents zn solution 


Ale natural waters contain dissolved mineral matter. The quantity of 
dissolved mineral matter in natural water depends primarily on tne type of 
hocks on s04ks wrth which the water has been in contact and the Length of 
time of contact. Ground water 4s generally mone highly mineralized than 
Aurgace Auno 44 because 4t remains in contact uith the nocks and s0L2S for 
much Longer pertods. Many streams are fed by both surface rnunos4 and ground 
water from Seepage or dinect spring inflow. Such streams neglect the character 
of the more mineralized ground water during dry periods and are diluted by 
Aurgace Aunofs during wet pertods. 


The mineral constituents and physical properties of waters scene An 
this neport sncekude those that have a practical bearing on water use. The 
nesults of analyses generally include sikica, non, calcium, magnesium, 
Sodium, potasscum, carbonate, sulfate, chloride, flouride, nitrate, pH, 
dissolved solids, and specific conductance. Aluminum, manganese, color, 
dissolved oxygen, and other dissolved constituents and physical properties 
ane nepornted for certain streams. Microbdologic and organic components 
(pesticides, total organic carbon) and minor eLements (arsenic, cobalt, 
cadmium, copper, Lead, mercury, nickel, strontium, zinc, etc.) are deterwined 
occasionally for some streams in connection with specific studies and the 
results ane reported. The source and signifacance of a number of constrtu- 
ents and properties of natural waters are discussed in the following table. 
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Table 1. 


1. 
Significance of dissolved mineral constituents and properties of water — 


Constituent or property 


Source or cause 


Significance 


Alkalinity 


Aluminun (Al) 


Arsenic (As) 


Bicarbonate (HCOG) and 
Carbonate (CO) 


Cadmiun (Cd) 


Calciun (Ca) and 
_ Magnesium (gz) 


Chloride (Cl) 


Chromiun (Cr) 


Caused primarily 
carbonate, and hydroxide. Other 
weak acid radicals like borate, 
phosphate, and silicate may con- 
tribute to alkalinity. 


by bicarbonate, 


Usually present only in negligible 
quantities in natural waters except 
where the waters have been in con- 
tact with the more soluble rocks of 
high aluminum content. Acid waters 
often contain large amounts. 


Natural arsenic-bearing minerals. 
Found in sane ground waters, in 
wastes from industry and mining 
activity, and residues from sane 
insecticides and herbicides. 


Produced by reaction of atmospheric 
carbon dioxide with water. Dis- 
solved from carbonate rocks such as 
limestone and dolomite. 


Found in wastes from pigment works, 
textile printing, lead mines, and 
chemical industries. 


Dissolved from practically all soils 
and rocks, but especially from lime- 
stone, dolomite, and gypsum. Calcium 
and magnesium are found in large 
quantities in some brines. Magnesium 
is present in large quantities in 
seawater. 


Dissolved from rocks and soils. 
Present in sewage and found in large 
amounts in ancient brines, seawater, 
and industrial brines. 


Few if any waters contain chromium 
from natural sources. hatural waters 
probably contain oly traces of 
chromium as 2 cation wnless the 14 is 
very low. When chromium is present in 
water, it is usually the result of 
pollution by industrial wastes such as 
metal pickling, plating, manufacturing 
of paints, dyes, explosives, ceramics, 
paper, glass, and photography 
processing. 
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Ability of water to neutralize strong 
acid. High alkalinity itself not cdet- 
rimental but usually associated with high 
pu, hardness, and dissolved solids which 
can te detrimental. 


May be troublesanme in feed saters forming 
scale on boiler tubes. High concen- 
trations usually indicate the presence of 
acid mine drainage or industrial waste. 


National Interim Primary Drinking ‘ater 
Regulations (U.S. Environmental Protection 
Agency, 1975) give a Umit of 50 ug/L for 
potable waters. Lethal dose for animis 
is believed to te about 20 milligrams per 
animal pound. Small concentrations in 
drinking water can accumulate in man and 


other animals until lethal doeage is 
reached. 

Bicarbonate and carbonate produce 
alkalinity. Bicarbonates of calcium and 


mignesium decompose in steam boilers and 
hot water facilities to precipitate as 
scale and release corrosive carpon dioxide 
gas. In combination with calcium and 
magnesium cause carbonate hardness. 


The results of animal studies suggest that 
very small amounts of cadmium can produce 
nephrotoxic and cardiovascular effects. 
The reproductive organs of animals are 
specifically affected after parenteral 
administration of very amll amounts of 
cadmium salts. National Interim Primary 
Drinking Water Regulations (U.S. .En- 
vironmental Protection Agency, 1975) 
state that cadnium in excess of 10 ug/L is 
cause for rejection of the water supply. 
Cadmium is also toxic to fish and aquatic 
life in varying concentrations. 


~ Causes most of the hardness and scale- 


forming properties of water; consumes scap 
(see hardness). Waters low in calcium and 
Tragnesium ara desired in electroplating, 
tanning, dyeing, and in textile manu- 
facturing. 


About 300 mg/L in combination with sodium 
gives salty taste to water. Increases the 
corrosiveness of water. Proposed National 
Secondary Drinking Water Regulations 
(U.S. Environmental Protection Agency, 
1977) recommends that the chloride content 
should not exceed 250 mg/L. 


National Interim Primary Drinking Water 
Regulations (U.S. Environmental Protection 
Agency, 1975), limit the maximm mn 
concentration of hexavalent chromium to 50 
ug/L. Toxicity to aquatic life varies 
widely with the species, temperature, fH, 
and other factors. 
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Table 1 (con't.) 


Constituent or property 


Cobalt (Co) 


Color 


Copper (Q1) 


Dissolved Oxygen (DO) 


Source or cause 


Cobalt occurs in nature in the min- 
erals smaltite, (Co, Ni)As?, and 
cobaltite, CoAsS. Alluvial deposits 
and soils derived from shales often 
contain cobalt in the form of phos- 
phate or sulfate, but other sotl 
types may be markedly deficient in 
cobalt in any form. Biological 
activity may aid in the solution of 
small amounts of cobalt. May also te 
present in industrial wastes especially 
those from manufacture of ceramics, 
inks, electric heating units, and 
cobalt pignents. 


Yellow-to-brown color of same water 
is usually caused by organic matter 
extracted from leaves, roots, and other 
organic substances. Objectionable 
color in water also results from 
industrial wastes and sewage. 


Copper is a fairly common constituent 
of matural water. Small amounts my 
be introduced into water by solution 
of copper and brass water pipes and 
other copper-bearing equipment in 
contact with the water or from copper 
salts added to control algae in open 
reservoirs. Copper salts such as the 
sulfate and chloride are highly 
soluble in waters with a low nH but in 
water of norml alkalinity the salts 
hydrolyze and copper may be pre- 
cipitated. In the normal pH range of 
natural water containing carbon 
dioxide, the copper might be pre- 
cipitated as carbonate. 


Dissolved in water from air and from 
oxygen given off in the process of 
photosynthesis by aquatic plants. 


4-10 


Usually suggests pollution. 
low toxicity to man. 
life tolerance varies widely fron less 
than 3 mg/L to more than 10 mg/L. Es 
sential in trace quantities for plant 
growth. 


Significance 


Relatively 
Fish and aquatic 


Water for damestic and some industrial 
uses should tbe free fram perceptible 
color. 
Water 
Protection Agency, 1977) proposes a Limit 
of 15 Pt-Co uimits. 
objectionable in 


The National Secondary Drinking 
Regulations (U.S. Environmental 


Color in water is 
food and beverage 


processing and many manufacturing 
processes. Limits light penetration in 
water, thus preventing growth of som 


organisms. 


Copper imparts a disagreeable metallic 
taste to witer. As Little as 1.5 mg/L can 
usually be detected, and 5 mg/L can render 
the water unpalatable. Copper is not 
considered to be a cumulative systemic 
poison like lead and mercury; most copper 
ingested is excreted by the body and very 
little is retained. The mthological ef- 
fects of copper are controversial, but it 
is generally believed very wolikely that 
humans could unknowingly ingest the toxic 
quantities from mlatable drinking sater. 
The National Secondary Drinking Water 
Regulations (U.S. Environmental Protection 
Agency, 1977) recommends that copper 
should not exceed 1000 ug/L in drinxing 
and culinary water. Copper is essential 
in trace amounts fur plant growth but 
becomes toxic in large amounts. 


Dissolved oxygen increases the palat- 
ability of water. The amount necessary to 
support fish life varies with species and 
age, with temperature, and concentration 
of ather constituents in the water. Under 
average stream conditions, 5 m/L is 
usually necessary to maintain a varied 
fish fauna in good condition. For many 
industrial uses, zero dissolved axygen is 
desirable to inhibit corrosion. 
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Table 1 (con't) 


Constituent or property 


Source or cause 


Significance 


Dissolved solids 


Fluoride (P) 


Hardness (as CaC0G) 


Iron (Fe) 


Lead (Pb) 


Chiefly mineral constituents dis- 
solve from weathering of rocks and 
soils 


Dissolved in amall to minute 
quantities from most rocks and 
soils. Enters many waters from 
fluoridation of municipal supplies. 


In most vwaters nearly all the hard- 
ness is due to calcium and menes- 
ium. All of the metallic cations 
Other than the alkali metals also 
cause hardness. 


Iron is dissolved from many rocks 
and soils. Qn exposure to air, 
norml tasic waters that. contain 
more than 1 mg/L of iron soon te- 
came turbid with the insoluble red 


dish ferric compounds produced by 
oxidation. Surface waters, there- 
fore, seldom contain as much as 1 
mg/L of dissolved iron, = although 


same acid waters carry large quan- 
tities of iron in solution. 


lead seldom occurs in most natural 
waters, but industrial mine = and 
smelter effluents may contain re- 
latively large amounts of lead which 
contaminates tue streams. Also, 
atmospheric contamination which is 
produced from several types of engine 
exhausts has considerably increased the 
availability of this element for 
solution in rainfall, resulting in 
contamination of lead in streams (Hem, 
1970). 


The National Secondary Drinking Water 
Regulations (U.S. Environmental Protection 
Agency, 1977 ) recommends that the 
dissolved solids should not exceed 500 
mg/L, however, 1,000 og/L is permitted 
under certain circumstances. Waters 
containing more than 1,000 m/L of dis- 
solved solids are unsuitable for many 
purposes. The Geological Survey class- 
ifies the degree of salinity af these mre 
mineralized bodies of water as follow 
(Swenson and Baldwin, 1965): 


Degree af 
salinity 


Dissolved solids 
(mg/L) 


Less than 1,000..... 
1,006... £6..3 , 000 0000.0 
3, 000 to 1) OOO. o. cals 


Nonsaline. 
Slightly saline. 
, Moderately 
saline. 
10,000 to 35,000.... Very saline. 
Fluoride in drinking water reduces the 
incidence of tooth decay when the water is 
consumed during the period of enamel 
calcification. However, it may cause 
mottling of the teeth depending am the 
concentration of fluoride, the age of the 
child, amount of drinking sater consumed, 
and susceptibility of the individual. 


Consumes soap before a lather will form. 
Deposits soap curd on tmthtubs. Hard 
water forms scale in boilers, water 
heaters, and pipes. Hardness equivalent 
to the bicarbonate and carbonate is mlled 
carbonate hardness. Any hardness in 
excess of this is called non-carbonate 
hardness. 


On exposure to air, iron in ground water 
oxidizes to reddish-brown sediment. More 
than about 300 ug/L may stain laundry and 
utensils reddish-brown. Obdjectionable for 


food processing, textile processing, 
beverages, ice manufacture, brewing and 
other processes. Proposed National 


Secondary Drinking Water Resulations (U.S. 
Environmental Protection Agency, 1977) for 
esthetic reasons, recammend that tron 
should not exceed 300 ug/L. Larger 
quantities cause unpleasant taste and 
favor growth of tacteria. 


National Interim Primary Drinking Water 
Regulations, (U.S. Environmental  pro- 
tection Agency, 1975), state that lead 
shall not exceed 50 ug/L in drinking and 
culinary water on carriers subjecc to 
Federal quarantine regulations. Maximum 
safe concentrations for animal satering is 
reported to be 500 ug/L. Toxicity af lead 
to fish decreases with increasing water 
hardness. 
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Table 1 (con't) 


LL EE eee 


Constituent or property 


Yangnnese (Mn) 


Nickel (Ni) 


Nitrogen, Ammonia (N) 


Nitrogen, Organic (N) 


Nitrogen, Nitrate (N) 


Nitrogen, Nitrite (N) 


Nitrogen, 
Total Kjeldahl (N) 


Nitrogen, total (N) 


pH Hydrogen ton 
concentration 


Source or cause 


Lead in the form of sulfate is reported 
to be soluble in water to the extent of 
31 mg/L (Seidell, 1940) at 25¢c. In 
natural water this concentration would 
not be approached however, since a 
of less than 4.5 would probably be 
required to prevent formation of lead 
hydroxide and carbonate. ries 
reported (Pleissner, 1907) that at 18°C 
water free of carbon dioxide will 
dissolve the equivalent of 1.4 mg/L of 
lead and the solubility is increased 
nearly four fold by the presence of 
2.8 mg/L of carbon dioxide in the 
solution. Presence of other ions my 
increase the solubility of lead. 


Dissolved from some rocks and soils. 
Not as como ase iron. Large 
quantities often associated with high 
iron content and with acid waters. 


Chiefly from metal plating sorks, 
manufacturing of ceramic colors, and 
inks. 


Includes nitrogen in the form of NH3 
and NH4+. Found in many waters but 
usually only in trace amounts. Waters 
from hot springs may contain high 
concentrations. Found also in waters 
polluted with sewage and other organic 
waste. 


Amino acids, proteins, and poly- 
peptides. Derived from living 
organisms and their life processes 
and fron wastes and sewage. 


Decaying organic matter, sewage, 
fertilizers, and nitrates in soil. 


Unstable in the presence of oaxygen 
and is present in oly small amounts 
in most waters. Found in sewage and 
other organic wastes. 


Includes ammonia nitrogen and arganic 
nitrogen. 


All forms of nitrogen - inorganic and 
organic. 


Hydrogen ions derived from ioni- 
zation of weak and strong acids. 
Hydrogen ion concentration is ex- 
pressed in terms of HH where pil = log 
(H+). Acid generating salts and 
dissolved gases such as SO2 and C02 
increases the number of hydrogen 
ions. Carbonates, bicarbonates, 
hydroxides, phosphates, silicates, 
and borates reduce the nunber of 
hydrogen ions. 


4-12 


Significance 


Same objectionable features as iron. 
Causes dark btrown or black stain. The 
National Secondary Drinking Water Reg- 
ulations (U.S. Environmental Protection 
Agency, 1977) recommends that manganese 
not exceed 0.05 mg/L. 


Presence of nickel in water may suggest 
pollution. Federal drinking water 
standards do not place a limit om nickel. 
In the Soviet Union the maximum per 


missible concentration is 1.0 m/L, 
(Kirkor, 1951). 
Usually indicates organic pollution. 


Toxicity to fish is dependent @ the Hi of 
the water; 2.5 mg/L anmonia nitrogen can 
be farmful in the 7.4 to 8.5 pH range 
(Ellis, M.M., 1931). Ammonium mlts are 
destructive to concrete mde from portland 
cement. 


Sometimes indicates pollution. Increases 
nutrient content of water through de- 
composition and formation oof other 
nitrogen forms. 


Concentrations much greater than the local 
average may suggest pollution. The 
National Interim Primary Drinking Water 
Regulations (U.S. Environmental Protection 
Agency, 1975) have established a 10 me/L 
maximum contamination level. More than 
about 10 mg/L of nitrate (N) my cause a 
type of methemoglobdinemia in infants, 
sometimes fatal. Water of high nitrate 
content should not be used in Mmby feeding 
(Maxcy, K.P., 1950). Nitrate has shown to 
be helpful in reducing intercrystalline 
cracking of boiler steel. It encourages 
growth of algae and other organisms which 
produce undesirable tastes and oadors. 


Presence of nitrite is usually an in- 
dication of recent organic pollution. 
Undesirable in waters for some dyeing and 


See arganic and  anmonia nitrogen. 


See ammonia nitrogen, nitrite, nitrate, 
and organic. 


pH ranges between 0 and 14. A Hof 7.0 
indicates solution having equal muimbers of 
hydrogen and hydroxide tons. pH higher 
than 7.0 denotes predominance of hydroxide 
fons; values lower than 7.0 indicate 
predominance of hydrogen tons. Corrosive- 
ness of water generally increases with 
decreasing fH. However excessively 
alkaline waters may also attack metals. A 
PH range of 6.5-8.5 is recommended in the 
National Secondary Drinking Water 
Regulations (U.S. Environmental Protection 
Agency, 1977). 
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Table 1 (con't) 


Ss eS 


Constituent or property 


Sources or cause 


Significance 


eee 


Strontium (Sr) 


Sulfate (SOA) 


Temperature 


Turbidity 


Zinc (Zn) 


ay Source: 


Dissolved from rocks and soil. 
Found in seawater and many hbrines. 
Present in waters of local areas 
where strontium minerals such as 
celestite and strontianite are 
present. 


Dissolved from rocks and soils 
containing gypsum, tron sulfides, and 
other sulfur compounds. Usually 
present in mine waters and in some 
industrial waters. 


Solar energy, thermal pollution from 
waste outfalls and beat from earth's 
core. 


Colloidal suspensions of sediment, 
precipitates, and other gnall 
particles. 


Dissolved from some rocks and soils. 
Found in high concentrations in some 
mine waters havin a low pH. Zinc is 
used in mny commercial products and 
industrial wastes may contain large 
amants. May be derived from zinc 
plated cr galvanized metal products. 


Naturally occurring strontium is similar. 
chemically to calcium and qmly adds to the 
hardness of wter. 


Sulfate in water containing calcium forms 
hard scale in steam boilers. In large a- 
mounts, sulfate in combination with other 
fons gives bitter taste to water. Same 
calctum sulfate is considered beneficial 
in the brewing process. The National 
Secondary Drinking Water Regulations 
(U.S. Environmental Protection Agency, 
r1977) eaccmmend that the sulfate content 
nshould ot exceed 250 mg/L. 


Affects usefulness of water for mny pur 
poses. For most uses, a water of wuni- 
formly low temperature is. desired. 
Shallow wells show some geasonal 
fluctuations in water temperature. Ground 


waters from moderate depths usually are 


nearly constant in temperature, which is 
near the mean annual air temperature of 
the area. In very deep wells, the sater 
temperature generally increases on the 
average about 1°C with each 100-foot 
increment of depth. Seasonal fluctuations 
in temperatures of surface waters are 
comparatively large, depending on the 
depth of water, but do not reach the 
extremes of air temperature. 


The Nationel Interim Primary Drinking 
Water Regulations (U.S. Environm=ntal 
Protection Agency, 1975) has established a 
maximum contaminant level as a monthly 
average of one nephelometric turtidity 
unit (NTU) (or 5 turbidity units (NTU) 
with state approval, provided it does not 
interfere with disinfection, maintenance 
of chlorine residual, or tcteriological 
testing). Interferes with light pene- 
tration and limits growth of organisms. 
Also directly lethal to some life forms. 


High concentrations my te toxic to 


’ aquatic plants and animals. Zinc my have 


such a toxic action om purifying Mmcterial 
flora of streams as to present cerious 
sewage pol- lution problems. The National 
Secondary Drinking Water Regulations 
(U.S. Environmental Protection Agency, 
1977) standards recommend that zinc should 
not exceed 5,000 ug/L (5 me/L). 


USGS, Water Resources Data for Florida, Tallahassee, Florida 1981 
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Surface Water Storage 


There are certain soils in St. Lucie County which, because of internal soil 
conditions, are suitable for above ground storage of surplus water for later 
use. Some storage systems have already been installed in the Martin-St. Lucie 
area, and others are being considered. During periods of excess rainfall, 
surplus water is pumped into these diked areas, reducing the volume of water 


which must be discharged into and handled by the outlet channels. Water is 


held in these retention areas until such time as it is needed for supplemental 
irrigation or for other uses. Even though the water in these reservoirs will 
likely be depleted during the dry seasons, they will provide temporary storage 
and can supplement the primary source of irrigation water. Technical Publica- 
tion 75-3, entitled "Agricultural Reservoir Study", Central and Southern Florida 
Flood Control District (now SFWMD), provides a detailed analysis of an existing 
grove-reservoir system, using a water budget. This publication is available 
through the Water Management District and a copy is filed at the SCS State 


Office in Gainesville. 


Soils in St. Lucie County which are best suited for above-ground water storage 
are those which have very slow permeability rates in the soil surface or sub- 
soil layers, (Table 4-2). A map of St. Lucie County has been developed showing 
the location of these soils (listed in Appendix I as map 4-1). A copy of this 


map is located in the Soil Conservation Service Office at Ft. Pierce, Florida. 


TABLE 4-2. SOILS WITH SLIGHT OR MODERATE LIMITATIONS FOR RESERVOIR AREAS 


Soil Name Mapping Unit Acres in St. Lucie County 
Winder 55 1102 
Hilolo 16 3819 
Chobee LP} 9010 
Total 13940 


Source: Soil Survey of St. Lucie County, Florida 


The practicality of constructing surface storage systems that would result in 
significant amounts of supplemental irrigation water needs extensive study. 

The amount of land that would be removed from production, the value of the 

land taken out of production, pumping costs, evaporation and seepage losses, 
construction costs, and limited soils suitable for such storage are some of 

the major factors which raise the question of the practicality of such systems. 
However, as water demands increase, additional systems for storing supplemental 
irrigation water may become feasible. 
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Groundwater 


The following discussion of the groundwater system is taken from the SFWMD 


Summary Status Report. 


In the Upper East Coast Planning Area, groundwater is found in a series 
of Shallow aquifers (the Shallow Aquifer) and a series of deep aquifers 
(the Floridan Aquifer) . 


Shallow Aquifer - The ShakLow aquifer system 48 one of the major 
Sources 04 potable water in the UEC. To determine its potential for 
water supply and other uses, a cooperative program between the U. S. 
Geological Survey and the South Florida Water Management District was 
Anitiated in 1976. The purpose of this study was to investigate and 
document the hydrogeologic properties of the shallow strata using 
previous studies, avarclable data, and new data collected over the 
pertod of study. The output from this program so far consists of: 

(1) a compchation of avarclable basic data, "Hydrologic and Geologic 
Data from the Upper East Coast Planning Area, Southeast Florida", 
U.S.G.S. Open File Report 79-1543, 1979, by Wesley L. Millen; (2) A 
map shouting altitude to the base of the aquifer and a series of Litho- 
Logic cross-sections and accompanying text "Geologic Aspects of the 
Surpicial Aquiger System 4n the Upper East Coast PLanning Area, 
Southeast Florida", Provisional (U.S.G.S.) 1979, by Wesley L. Miklenr; 
(3) A water quakity map and accompanying text "Well Locations and 
Water Quakity Characteristics of Ground Waters from Selected Wells 
Finished tn the Surficial Aquifer, Upper East Coast Water Use PLanning 
Anea, Southeast Florida"; (4) A map and accompanying tables showing 
aquifer characteristics, "Aquifer Test Data from the Surficial Aqua fer, 
Upper East Coast Water Use Pkanning Area, Southeast Florida". 


The base of the Shallow (or Surficiak) aquifer, as snvestigated by 
the U.S.G.S. has an elevation which varies from 40 to mone than 200 
feet below National Geodetic Vertical Datum (Figure 4-3). The base 
of the aquifer 44 highly smegular and undulating, but generally the 
aquifer 445 thinnest towards the west and northwest sections of the 
anea and thickens towards the east and south. The lithology of the 
aquifer systen 44 primarily sand, clay, silt, shell, and Limestone 
deposited during the Pkeistocene and Pliocene epochs (Figure 4-4). 
Strata inckuded in this series have been assigned to the Fort Thompson 
and Anastasia formations, and the overlying Pamlico Sand. Shek and 
sand Lenses in the Cakoosahatchee Mark are also tnckuded. 


The geology of the area is characterized by complex facies changes 
which affect the hydrogeologic properties of the aquifer. The base 
of the aquifer is formed by tmpermeablLe and semi-peuneable clays and 
marks of the Tamiami and Hawthorn formations upon which the rocks of 
the aquifer system Lie uncongormably. 


The aquifer 44, in general, unconfined (water table aquifer), but 
Locak Leaky artesian conditions exist, notably in the vicinity of 
Fort Pierce and Indiantown where discontinuous chay Lenses act as 
consrning units. 
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Source: Summary Status Report - Upper East Coast,, SFWMD, Oct. 1980 


' 
ba 

2 
i 


rse54. 


Ae. ere 


ots Ser? Tes ores | 


La + 


— 


WATER RESOURCES IWVESTICATI ONS 
OPCA-FIIE MAP SOLES 19-205 


PREPARED ie GOOPEAATION WITH 


SOUTH FLORIDA MATER MAMACEMEWT OISTRICT 


WUITED STATES GHOLOCICAL mmeET 


NORTH FORK 
SY LUCIE aiven 


FLORIDA 
TURN PiAE 


=" 
> 


wee: 


nrg rage 


vee Rete 


DOLE CROSS SECTION Bent 


Lint 


<LITHOLOGIC CROSS SECTION A-A‘ 


4innod 


ALNOCD 


SOUTH FORK 
ST LUCIE RIVER 


FLORIDA'S 
TURNPIKE 


Z101-" 


si.ovn 


“LTTHOLOGIO CROSS SECTION Deh! 


=LITHOLOCIC ChUSS SECTIOM C-C’ 


EXPLANATION 


a 
? 
2 
u 
a 


Y st Lucie 
INLET 


LIMESTONE 


E a ie 


a 


ch 


oe 


mnt 


INTERBEDDED BAND, 


Editi 


rl 


WATIOMAL GEODETIC VERTICAL 
DATUM OF 1928 (FORMERLY 


CLAY, SHELL,AND SILT 
SEA LEVEL OF 1828) 


an 
ARN 
eM Ut 


. 
ane 
Hy 


VERTICAL SCALE GREATLY EXAGGERATED 


i 


Smiles 


Geologic Aspects of the Surficial Aquifer System in the Upper East Coast 


Planning Area, Southeast Florida by Wesley L. Miller, 1979 


Summary Status Report - Upper East Coast, SFWMD, Oct. 1980 


FIGURE 4-4, 
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Water quality data, based on analyses of major cations and anions, 
Andicate generally good quality water (Less than 1000 ppm Total Dissolved 
Solids as shown t4n Figure 4-5). With the exception of the coastal area 
and Locak areas inland, water at all depths sampled within the Surficial 
aquifer 44 predominantly calctum-magnesium bicarbonate type. Water from 
wells akong the coast north of the St. Lucie River and east of North 
Fork and St. Lucte River 44 predominanthy sodium chloride water. In 
Locak aneas, sodium chhonride type waters were also noted. These higher 
than expected concentrations of sodium chloride may be related to agrit- 
cultural development or contamination from canals. Other possrble causes 
may be (1) rescduak salts in fine sediments derived from inundations by 
ancient seas, (2) upward Leakage of saline artesian water, or (3) use of 
arteszan water for svugation. 


The information avatkable so far on the Shallow aquifer series provides 
Ansight Anto the suctabshity of the aquifer for groundwater development. 
It does not, however, provide adequate data for quantification of the 
avatkhable nesources. It will therefore be necessary to continue collection 
and analysis of data to achieve this goat. 


FLonidan Aquifer - The hydrogeologic characteristics of the Floridan 
aquifer system in the UEC have been documented through the Floridan 
neconnatssance Anvestigation. A monitoring network consisting of Floridan 
aquifer wells was established to give baoad coverage to the overall 
planning area. Several types of data were collected from these wells 
to acquire knowledge of the hydrogeologic aspects important in the manage- 
ment of such an extensive aquifer. 


Data for 60 wells 44 used in the SFWMD Technical Map Sertes 79-1, 
"Hydrogeologic Reconnaissance of the Floridan Aquifer System, Upper 
East Coast Planning Area", (Brown and Reece, 1979). The map sertes 
consists of 10 plates which schlustrate the Location of the wells, the 
potentiometric surface for the wet and dry seasons, water quality in the 
Floridan aquifer and 4ts various producing zones, and generalized hydto- 
geologic sections of the UEC. 


Wells were chosen from the private sector by using the following 
criteria: (1) cooperation of owner, (2) capability of obtaining repre- 
sentative water samples, (3) access into well for borehole geophysical 
Logging, (4) suttabslity for aquifer testing, (5) deepest penetration 
Of aquifer, (6) absence of uncontrolled flowing wells in the suwrviounding 
anea, and (7) even distribution throughout the area, where possrble. 
Wells chosen were monttored on a monthky basis for water Levels and 
water chemistry for one year. Most of the wells within the monctoring 
network were geophysicakly Logged. Rock cuttings along with other hydro- 
geologic information were collected from seven wells in the planning area 
during drilling operations of privately owned water supply wells. The 
data allowed for defining the aquifer system both anreally and vertically. 
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Shut-in pressures in the aquifer were measured with calibrated 
mechanical pressure gauges to determine the potentiometric head of 
the Fkoridan aquifer at that point. This allowed the detewination 
of the potentiometric surface, or the surface to which water in an 
aquifer would rt4e by hydrostatic pressure. When expressed aneally 
this nesults tn a potentiometric surface map (Figure 4-6). Throughout 
the area, potentiometric heads are above Land surface, resulting in 
flowing arteszan wells. Heads vary generally Less than one foot 
between high water Level conditions and Low water Level conditions. 
Only slight head variations (Less than | foot average) have been 
noted 4n head measurements made in 1977 and measurements made in 1979. 
Water stored in the Floridan aquifer system in the UEC exists ina 
dynamite state in which hydraulic gradients are controlled by recharge, 
discharge, and aquifer properties. Because groundwater flows down- 
gradient from areas of higher to Lower heads, and perpendicular to 
kines of equak potential, 4t was shown that much of the water enters 
the planning area from the south. 


Wellhead samples were collected and analyzed in the fiekd for 
temperature, specific gravity, specific conductance, pH, and alkalinity. 
One Liter samples were also coklected for complete Laboratory analysis 
Of Anorganic constituents. It was found that the totak dissolved 
Solids (TDS) content varied areally and verticakbly in the Flortdan 
aquifer system (Figure 4-7). Total dissolved solids ane relatively 
high in waters of the Floridan aquifer system due to the presence 
of highty mineralized water trapped in sediments during an earlier 
geologic tune. Chloride was found to be the predominant anion with 
Lesser amounts of sulfate, bicarbonate, and sulfide also present. 
Sodium, calcium, and magnesium are the major cations in association: 
with minor amounts of potassium and strontium. Other sons are generally 
present 4n only trace amounts. 


The presence of chloride in high concentrations in the Floridan 
aquifer 445 not due to dinect saltwater intwsion from the Atlantic 
Ocean. Reverse flow of salt water from the ocean into the Floridan 
aquifer below the UEC is not hydraulically possible due to high 
potentiometric heads along the coast. A 'nridge' of relatively poor 
quality water having a chloride concentration ranging from 1200 to 
1400 mellignams per Liter (mg/L) strikes nornthwest/southeast across 
the UEC. Fresher water parallels this ridge on both sides with chloride 
concentrations as Low as 200-400 mg/2 occurring in western portions of 
SZ. Luctce County. 


Throughout the UEC contributing intervals within the Floridan 
aquifer system were identifiable, with the percent water contribution 
to the open borehole from each interval varying areally. This indicates 
that 4n the UEC the Fkonida aquifer system consists of a number of pro- 
ducing zones of dxf ferent hydrologic properties separated by semt- 
peureable zones in a sequence of Lower Oligocene, upper, and middle 
Eocene Limestones. 
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Source: Summary Status Report - Upper East Coast, SFWMD, Oct. 1980 
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FIGURE 4-7. Total Dissolved Solids of Floridan Aquifer 
System Waters for September, 1977 (replotted 
from Brown and Reece, 1979) 


Source: Summary Status Report - Upper East Coast, SFWMD, Oct. 1980 
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The geologic formations comprising the Floridan aquifer system in 
St. Lucte, Martin, and northern Palm Beach Counties have been studied 
through Lithologic analysis of cuttings and analysis of the geophysical 
signatures of the formations from borehole geophysical Logs. At Least 
three untts make up the Floridan aquifer system in the study areas: - 
an unnamed grey calcilutite, the Ocaka Limestone of the upper Eocene 
Series, and the Avon Park Limestone of the upper middle Eocene series. 


The formations show a south to southeasterly dip and a slightly 
undulating surface. No hard evidence for faults postulated in this 
area was discerned. 


The unnamed calcilutite is Less than thirty feet thick throughout 
most of the study area but does reach a thickness of 168 feet in 
easternmost St. Lucie County. More detarcled study 14 needed to better 
define this unit. The Ocaka Limestone 4 thickest along a Linear 
feature trending NW-SE through St. Lucte and Martin Counties. Water 
wells penetrating the Floridan aquifer system along this trend record 
the highest composite tramsmissivities, but the Lowest quality water 
(highest composite totak dissolved solids) urthin the study area. 


A summary of the basic data collected during the three year Floridan 
aquifer neconnatssance study 44 found in TP 80-5, "Hydrogeologic Data 
Collected from the UECPA, SFWMD", (Reece, Baown and Hynes, 2980). The 
neport contains the following data far the UEC: (1) potentiometric 
Level measurements, (2) wellhead water quality analyses, (3) borehole 
point sample water quality analyses, (4) geologic descriptions of 
drill cuttings, and (5) copies of borehole geophysical Logs. 


Pertinent data is stihl being collected. Of special note 4s: 
(1) the abundance of well cuttings being collected from newly drilled 
wells on Hutchinson Island, (2) although population growth 4s occurring 
4n that area, 1200 ft. deep wells ane prcducing only 50 gallons per 
minute of poor quakity water, (3) wells in the cwuent monitoring 
network are measured semi-annually for pressure head. This 4s done 
4n conjunction with the U.S.G.S. regional potentiometric survey and 
aklows for deteunination of possible Locations where overpumping may 
occur and thus reduce the productivity of the Floridan aquifer. 
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Potential Water Sources and Management Alternatives 


The following summary of potential water storage and management alternatives 


is taken from the SFWMD Summary Status Report. 


This section discusses Several means for increasing the future 
water supplies within the UEC. These systems are being analyzed with 
respect to their abslities to supply desired amounts and qualities 
of water, as well as their potentials in meeting water ArAesource 
management objectives (such as preserwing natural resources, fish 
and wildlife). 


These alternatives inckude conventional systems such as shallow 
aquifer wellsrelds and surface water supplies. More advanced systems 
Such as deep aquifer storage and dual conveyance are also considered. 


Wellfiekd Development 


An Ampontant eLement of future development of potable water supplies 
4n the UEC 4s the additional development of groundwater resources, 
primarily in the form wellfields. Groundwater wells are Limited in 
the amount of water that they can yiekd by the rate of water movement 
An the subsurface aquifers, the rate that these aquifers are recharged 
from the surgace, and the overall water holding capacity of the aquifer. 
These factors deteunine the number, size, and distribution of wells that 
can be developed at a spect{ic site. 


Two major options are available in planning for future wellfield 
development for public water supply. The first option would be to Look - 
at the available groundwater resources in the vicinity of existing | 
treatment plants, purchasing additional Land and upgrading existing 
facikities at these plants to handle the inereased water supplies. 

The second option would be to find a suctable site within the county 
to develop a negional wellfield, and to transfer water from this well- 
field to Local utilities for treatment. There are several variations 
of this "regionalized" system possible, depending on institutional 
considerations, overall areas to be covered, and development costs. 


There is Stihl mone work that will have to be done to quantify the 
avathabke shallow groundwater resources that can be used for public 
water supply. Ads these studies are completed, the results will be 
Antegnated into the Water Use Plan and used as the basis for Spectfic 
recommendations. There are indications that St. Lucie County public 
water supply can develop further by building wellfields to the west 
of where the existing facilities are Located. In Martin County, 
further westerly development will have to be carefully evakuated 
with respect to water quality impacts and may be substantially con- 
Strained by these results. 
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Demand Reductions 


A non-structural alternative for reducing and/or making more 
eksictent use of existing water supplies is reducing the demand for 
water (or water conservation). 14 an efficient water consewation 
program 448 «nitiated and x«mplemented, it could tend to accommodate 
Ancneassng puolic and agricultural water use requinements in the 
future with a decreased number of new constuction projects such as 
wellsields, storage areas, and treatment plants. Reducing the demand 
for water can extend the range of a domestic water supply system as 
population Ancreases. Since the UEC 44 a Aapid growth area, an efficient 
water conservation program could offset heavy capital construction funding. 
Local water resource agencies and utihities could educate the public 
within their service areas on demand reduction techniques and programs. 
Water conservation has environmental, social and economic benefits. 
Installing water-saving devices on torkets, showers and faucets, and 
using pressure reducing valves can reduce domestic water use by as 
much as 55 percent ucthout significantly altering personal habxsts. 
Results from the recent Californta drought have shown that a 64 percent 
reduction 44 possible with a tight mandatory water conservation program. 
The SFWMD has the abskity to provide snformation on how demand reduction 
programs have worked in other parts of the state, the nation, and the 
world, and the techniques for their amplementation. (Contact the 
District Public Information 04 fice. ) 


Desalination/Demtneralization 

Desalination 44 the process of removing dissolved materials from saline 
on mineralized water to produce 4resh water. In many cases the treated 
water can be mixed with brackish water to provide a blend or product 
water that stihl meets all state and federal requirements for drinking water 
quality and at the same time greatly increases the amount of water that can 
be supplied from the treatment plant. 


The District has active programs that were developed to study and 
evaluate the various types of desalination systems that are in use today 
and to provide cost information, training, etc. to parties that are 
Antenested in pursuing this alternative for water supply development. 
Further information on the application or desalination to the UEC 4% 
provided in Exhibit "A" of this document. (See Exhibit 4A, beginning 
on page 4-30). 


Dual Conveyance 


Duak conveyance systems enable water of various qualities to be used 
for different purposes. For example, non-potablLe water could be used 
for various industriak processes, flushing toilets, washing cars, Or 
Lawn Aviigation. Use of potable water could be restricted to drinking, 
cooking, and hygienic activities. Dual system are generally comprrtsed 
04 a potable component sewing the total community, and a sub-potable 
or non-potable component serving only a part of the community or a user 
outside the community such as an agricultural on industrial ste. 
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The Saikfish Point water and Wastewater Treatment Systems on Hutchinson 
Island, Florida, wcll use a dual system of water distrioution Lines and a 
wastewater treatment and disposal method which meets EPA's zero discharge 
goats for 1985. Additional information on duak water systems is avarclabse 
4nom the SFWMD. 


Deen Aquiser Storage 


The anjection, storage, and retrieval of fresh water in the saline 
portions of the deeper Floridan aquifer has the potential for providing 
Large quantities of water (which are generally available during the wet 
Season) f0r withdrawal and use during the dry season. 14 adequate water 
45 available for stonage, this method has the potential for alleviating 
Some of the water supply problems in the UEC. 


The 4njection phase requires the pumping of fresh water through wells 
05 4uttablLe constuction into the Floridan aquifer. Once injected, the 
water 45 allowed to remain in storage until needed. This storage pertod 
could range grom 3 months to a year or mone. 


Within the District, two major fiekd investigations have deen «nitiated 
to evatuate the feasibibity of stoning fresh water in the Floridan Aquifer. 
One of these 44 near Ft. Myers and the other 4s Located at the City of 
ikame's Hialeah wellsield. 

Further application potential of this alternative in the UEC 44 provided 
an Exhubst "A". (See Exhibit 4A, beginning on page 4-30). 


Proposed UEC Water Management Program 


The procrnam for future water resources management in the UEC can onky 
be partially defined at this time. There ane three basic District responsi- 
bilities that must be cavied out: 


1) Operation and Maintenance of District Worrs (structures, canals, 
pump stations, etc.), 


2) Planning for total water resource management {including coordination 
with Local, regional, and other agencies), and 


3) Reaulation (permitting) of water use and surface water management 
SY5L0M. 


Goals and Objectives 


The starting point for the UEC water management program 4s to r«dentify 
each Locak government's goals and objectives with respect to water resources 
and compare these to those of the SFWMD. Where there 4s agreement as to the 
direction of future system management, only normal coordinating and status 
reviews need to be accomplished. Where there is a question or concern about 
a specific goal on objective, then more detailed coordination must take place 
to resolve any potential future conflict. This process can be done using 
the Local Comprehensive Plans as a basis. 
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Conps of Engineers Study - The St. Lucie County Water Supply Study! 

was initiated in October 1979. This study will place emphasis on 

design alternatives to convey agricultural srrigation waters to St. 
lucie County 420m Lare Okreechobee on inglow streams to Lake Okeechobee. 
An 4nitial meeting was held on Oct. 31, 1979, in Jacksonville between 
members of the South Florida Water Management District (SFWMD), and 

the Conps' Engtneertng Division (Design, Environmental and Planning) 
personuneh. AS a result of that meeting, the Corps 1s also considering 
plans to divert Taylor Creek - Nubbin Slough slows dinecthy to St. Lucie 
County on tn combsnation with a nesenwoin. Several alternative plans - 
wikk be tnvestigated by the Corps of Engineers, as follows: 


1) Taking water out of Lake Okeechobee and conveying it to the 
Southwest corner of Canal 23 via the shortest noute, C-131. 


2) Taking water out of Lake Okeechobee and conveying it to Canak 23 
via St. Lucte Canak from upstream of St. Lucie Lock (S-80) to Canak 23 
upstream of Structure 97. 


3) Diversion of flows from the Taylor Creek - Nubbin Slough area 
via Levees 63S, L-64, and L-65 borrow canals and St. Lucie Canak. 


4) Diversion of flows from the Taylor Creek - Nubbin Skough area 
via the Hoover Dike Borrow and St. Lucie Canal. 


5) Diversion of slows from the Taylor Creek - Nubbin Slough area 
via the Hoover Dike Borrow and Canal 131. 


6) Diversion of flows from the Taylor Creek - Nubbin Sough area 
via the Hoover Dike Borrow, a Reservoir and Canak 232. 


The plans would be designed to convey only the water supply required 
to meet the srrigation demands in St. Lucte County plus Losses enroute 
due to seepage and evaporation. AkL of the plans may include improvements 
(enlarge canals, modify existing structures, and add new structures) to 
Gis C22.) and C75). 


The General Design Memorandum study can be expected to be extensive 
requiring two to three years to complete. Efforts to expedite this 
study wilh be made by the District stag4 by providing data and study 
nesults from work currently undeway and scheduled as a part of the 
Upper East Coast Water Use Phan. The current SFWMD position is that 
the most straightforward and direct means of providing supplemental 
Anvugation water to St. Lucie County should be emphasized (such as 
alternative No. 1 above). 


Other Studies - There ane other ongoing studies that can influence the 

selection and 1ecommendation of water supply alternatives for the UEC. 
ee Anckude tnvestigations of the Loxahatchee River area and Lake 
Okeechobee inflows. As these studies are completed, their results will 
be Ancornporated into subsequent updates of the Water Use Plan. 


1/ Inckudes portions of Martin and St. Lucie Counties 
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The Local Government Comprehensive Planning Act (LGCPA) of 1975, as 
defined in Chapter 75-257 Laws of Florida (F.S. 163.3161 to 163.3211) 
4h a Statement of Antent by the Florida Legislature that each Local 
government should plan for and manage its own future growth and 
development. The LGCPA xequines that each unit of Local government 
establish a planning process and prepare, adopt, and implement a 
comprehensive plan. 


A necent Leatskative change to Chapter 380 F.S. requines that the 
Regtonak Planning Councils and the Water Management Districts within 
Florida coordinate therir activities with nespect to water related goals, 
objectives, and policies so that a comprehensive and consistent set of 
hegtonak guidelines can be desined and implemented. The WMD and the RPC 
Should compare their goals, objectives, and policies, and work to nesolve 
any conflicts that exist between the two agencies. The goals, obfectives, 
and policies of the comprehensive plans are mutually supportive of the 
goals, objectives, and policies of both the District and the Regional 
Planning Councrh. 


The purpose of the analyses shown in Table 4-3 was to identify conflicts 
between District and Local government guidelines. These differences ull 
be resolved in Subsequent updates of the Water Use Plan and the Compre- 
hensive Plans. 


Basically, the matux shows to what degree the goals and objectives 
Anventorted in each plan ane nepresented. Limited representation does 
not mean that there 4s no mention of the goaks and objectives, but that 
Some Amprovement in the detarcl of the study 4 needed. 


Current Studies 


The continuing planning process for the UEC Water Use Plan provides 
for the conduct of studies to assure that akl water-related subjects 
Anvokvang potential supply alternatives, environmental impacts, etc., 
are considered and evaluated. 


The basic SFWMD study programs for the UEC inckude (for FY-80-81) the 
following areas: 


1) Improving 4r1L1gGation water use and practices 

2) Floridan aquifer monitortng 

3) Water quality evaluation 

4) Estuarine study continuation (St. Lucie Estuary) 
5) Land use trend development 


In addition, a number of studies are being conducted by the District 
4n conjunction with other agencies, the results of which may ampact the 
Selection and implementation of future water management alternatives. 
These ane briefly summarized to wrovide an overview of all planning 
activities going on in the UEC. 
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Interun Program Recommendations 


The Plan for the UEC has been started by concentrating on water use and 
AupplLy development. Based on available Anventory information, previous 
anakysis and current research results, a set Of preliminary recommendations 
has been suggested as a guide to actions by Locak governments, either 
Andependently, or in conjunction with the District (404% Aegtonal alternatives). 


Most of the recommendations in Figure 4-& deal with alternative water 
supply systens that would have to be developed by Locak governments on 


eb SAnce they serve Local on Limited Supply areas without regional 
water AesouLce Ampact. 


The nationale for selection of the alternatives is briefly discussed 
under each alternative. These recommendations will be reviewed and updated 
when the nesults of COE ------- studies in the UEC are completed, on when 
additional research data is available. 


The updating of water supply recommendations is especially important 
with resvect to the Agricultural Water Use Alternatives shown in Figure 4-8, 
The abskity to AmpLement a regional water source to support St. Lucie 
County crvrtgation needs wikt depend to a great extent on the nesuces 20m 
ahe COE studizs noted above. These results wide probabéy be avaitabLe 
wcthin 2 years and will form the basis for subsequent SFWMD actions on 
this alternative. Other agricultural water Aupply alternatives are being 
evaluated under the "Additional Water Needed" column, specificakly the 
potentiak for deep aquifer storage techniques. 


- Exhibit 4A - Technical Publications - 


Technicak publications are reports of the SFWMD which present the results 
of ecther major scientrfic/engineering studies, major methodological develop- 
ments, on applications which warrant urdespread distribution. Such pubki- 
eations constitute a contribution to knowledge of a Apecr fic problem On a 
general solution to probkems that may affect District policy. Copies of 
technical publications may be obtained by writing the South Fhorida Water 
Management District in care of Public Information. 


A bates review of the technical publications that have been completed 
on the UEC 4s provided in this exhibit. 


I. Technical Publication #80-6, August 1980 - Advanced Water Supply 
Alternatives for the Upper East Coast Planning Area by Nagendra 
Khanal. 


Part I. Deep Aquifer Storage 


Part I of this publication considers the feasabslity of cyclic oe 
Of f1esh water in a brackish aquifer. This study assessed the potential 
for using deep aquifer storage systems to augment future potable and non- 
potable water supplies for St. Lucie and Martin Counties. The deep — 
aquifer storage alternative makes use of excess surface water which 44 
now usually discharged to the ocean. 
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The objectives of the study are as follows: 


1) To predict the recovery effictency of the cyclic storage/netrieval 
system using mathematical modeling techniques. 


2) To perform sensrtivity analyses of the modek parameters in order 
to predict tne effect of a change of a panameter on the recovery efficiency. 


3) To run the model for other planning areas where the hydrogeologic 
data ane different frxom those of the Upper East Coast. 


The report also examines the effects of certain parameters on the 
recovery effictency Anckuding: 


1) Effect of the density of the native fluid on the necovery effictency. 
2) Effect of the aquifer thickness on the recovery efficiency. 

3) Effect of the aquifer transmissivity on the recovery efficcency. 

4) Effect of the dispersivity on the necovery effictency. 

5) Effect of Long-tew storage on the necovery efsfrictency. 


Some of the major conckusions reached are as follows: 


1) Based on computer programs developed by Loutsiana State University, 
the mode’ calculated that at Least 50% of the injected water can be 
necovened after the water 1s Left in storage for 180 days. 


2) Recovery efficiencies (how much {resh water can be recovered after 
Atonage in a brackish water environment) Ancreases from 50% to 60% after 
Several cycles of operation. 


Part II. Desalination 


Part II of this publication considers desalination, using commercially 
avatlable reverse osmosrS to Supplement existing water needs. These systems 
may Soon become competitive with conventional treatment plants in teums of 
cost and reliabihity. The objective of this study was to evakuate the 
feasibrlity of 4ts Lmpact on the water nesources of the area and economic 
feasrbslity. 


In the UEC, desalination started about 1972. The first desalt plant 
(Indian River Plant) with a production capacity of 50,000 gaklons per 
day of potable water was installed in Martin County. About the same time 
another plant was installed in St. Lucite County with a capacity of 150,000 
gallons per day. Presently, 337,000 gallons of potable water can be 
produced in Martin County and 248,000 in St. Lucte County from desalting 
plants on a daily basis. The table below Lists the desalting plants Located 
An the UEC as of December 1979. 
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Desalination PLants tn Martin and St. Lucie Counties 


Capactrt 
County Name _of PLant (1000 Balas da 
Martin Indian River PLantation ; 50 
Sackfish Point 150 
Ocean Tower 40 
Joe's Porant 40 
Stuart River Club fol 
Total 337 
SZ... Luce Baynmat Camp Resort 150 
| Ft. Perce Jar Akar 39 
Harbor BA. Foundation 19 
Queens Cove 10 
Seminole Shores 20 
Queens Cove, Additional ke 
Totar 248 


The report Anckudes a bries deserintion of water resources, desalination 
plant design necessary to meet the potable water demand, and the economics 
04 desalination for the UEC. The rzeport does not consider the s«nterun 
Aneatment capadslity of desakination necessary to upgrade present water 
quality to EPA'S drinking standards. Rather, the sudject matter contains 
the use o§ desakination as a water supply alternative for meeting the 
future water requirements of the UEC. 


II. Technical Publication #80-3, January 1980 - Some Seasonal Fisneries 
Trends and Effects of a 1000 cfs Fresh Water Discharge on the Fishes 
and Macroinvertebrates in the St. Lucie Estuary, Florida, by 
Dantek E. Haunert and J. Robb Startzman. 


There has been considerable concern about the effects of freshwater 
discharges from Lake Okeechobee on the St. Lucie Estuary. Unfortunately, 
only a Limcted amount of research has been completed that documents the 
esgects of freshwater discharges upon this estuary. Previous investigators 
studied effects of discharges as they occurred. These discharges often 
fluctuated uudely from day to day. They did not havea fixed rate of 
freshwater discharge for a predetewnined amount of tune for a controlled 
Study. 


A baseline study of the fishes of the St. Lucie Estuary was «nitiated by 
the District in 1975. During this study (January 1975 to October 1976) 
there were no significant discharges from the St. Lucite River into the 
estuary. Therefore, the information obtained from this pertod of study 
neglected natural dynamics of 44h Species composition. Faom June 13, 1977, 
to July 15, 1977, and 420m June 12, 1978, to July 14, 1978, the District 
monttoned the effects of controlled freshwater discharges. These dts- 
charges were 1000 {t3/sec (chs) and 2500 chs respectively. Effects on 
the fishes, benthic fauna, salinity and turbidity tnroughout the estuary 
were monitored. A full neport on the 1000 cfs study was published in 
January 1980 (Haunert and Startzman, 1980). The sample sites are shown 
An Figure 4A-1. 
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Data from the baseline program showed seasonal changes in temperature, 
naingaklh, and sakinity and the related distribution of St. Lucie Estuary 
fAshes. Species presence data revealed three major categories of fishes: 
(1) the rnesadent species, which spend the majority of their Lives in the 
estuary, (2) the winter species, and (3) the spring migratory juvenile 
marine species, which were present on a seasonal basis. The vast majority 
0% s45hes tn all three categories were found throughout broad ranges of 
Aakimtty. Juvenile marine fishes demonstrated a tendency to inhabit the 
Low salinity waters of the tnner estuary. During the pertod of the 1000 chs 
discharge, tsheries data showed no significant change in the number of 
Species captured at each sample station; or the number of times each of 
the 31 most abundant species were captured throughout the estuary. 


Reduced salinities during the investigation were the result of the 
1000 chs discharge and Local naingall within the basin. These vaues 
were not as Low as those necorded in the estuary in June 1976 which 
nesulted from seasonal naingall alone. Suspended solids and turbidity 
data colkected for the study revealed Low vakues that probably had Little 
Ampact on the fishes. 


Benthic macroinvertebrate data indicated that sample stations chosest 
to the point of discharge had the greatest changes among physical and 
chemical parameters, and the number of spectes and individuals collected. 
Community structures, as measured by species diversity index, were Lower 
at the channel Locations when compared with adjacent Littoral zone Sample 
Sites both before and after the discharge. Changes in species composition 
and recwitment were not indicated by the species diversity index; however, 
Low diversity vakues coupled with the overall abundance of five pollution 
tolerant benthic species indicated that the benthic estuarine environment 
was stressed. 


Overall, analyses of most parameters indicated that this 1000 cfs dis- 
charge had Little effect on the fishes or benthos. 


A full neport on the 2500 cfs discharge is expected during FY80-81. 
General observations on the results of this study are presented here. 
The effects of the 2500 chs discharge on the salinities in the estuary 
were far more pronounced than those of the 1000 cfs discharge. Within 
one week after the 2500 cfs discharge began, the North and South Fork were 
trans formed into a near freshwater envitonment. Additionally, salinity 
dn the area downstream of Roosevelt Bridge to Sewalls Point was highly 
Sinatified. The inner estuary remained fresh water throughout the investi- 
gation while the mean salinity values for the remaining waters continually 
decreased to about 10 to 15 ppt at Low tide. Immediately after the 
discharge terminated the salinities began to increase from the outer 
to the inner estuary. 


Fisheries data revealed that the community associations among the 
dominant species were not significantly affected. However, the distrrbu- 
tion of the Lower trophic Level fishes (eg.Anchoa mitchelli} Ancneased 
during the first two weeks of the discharge onky to decrease back to 
pre-discharge conditions during the remainder of the study. There was 
also an Ancrease in the number of species captured in the whole estuary 
during the second and the third week of discharge but this also decreased 
to pre-discharge findings. 
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Benthic macroinvertebrate communities changed considerably in the inner 
estuary. Before the discharge began, the inner estuary was dominated by 
13 opportunistic, pollution tolerant species which indicates that this 
environment necetves high organic Loading. Other species, which are 
generally characteristic of unpolluted estuarine systems, were found in Low 
densities. Apter the discharge, most of the pollution tolerant species were 
SLLLL present but at Lower densities. Six freshwater species, dominated by 
bLoodworms, were added to the inner estuary benthic fauna during the discharge 
period. However, the community structure of benthos in the outer estuary 
demonstrated Little change. 


Turbidity data indicated that bottom-sediment material (consisting mostly 
of 442t and ckay particle sizes) were put into suspension between the St. Lucie 
Lock and Palm City Bridge. This materiak was deposited downstream with the 
majority of the mass settling out between Roosevelt Bridge and the AIA Bridge. 
This phenomenon, along with the high stratification of salinity in the 
"Settling Area" may have caused the extremely Low dissolved oxygen concen- 
trations found during the discharge period. 


Lik ecnnicak Publication #80-1, January 1980 - Aqurger Recovery Test Vata 
and Analyses for the Floridan Aquifer System in the Upper East Coast 
Planning Area, South Florida Water Management District by Michael P. 
Brown, and 


Technical Publication #80-5, May 1980 - Hydrogeologic Data Collected 
fom the Upper East Coast Planning Area, South Florida Water Management 
District by Dennis E. Reece, Michael P. Braown, and Sharon D. Hynes. 


In October 1979, the District published a series of technical maps aimed 
toward informing Andividual property owners, drillers, and city planners about 
water nelated aspects of the Floridan Aquifer system in the UEC. 


Entitled the "Hydrogeologic Map Atlas: Floridan Aquifer System", the 11 
maps concentrate on water quality and water quantity and Levels in the UECPA. 


Basically, the maps allow an individual to pinpoint how deep he must drill 
awekl to tap a certain quality of water. This can save time and money {or 
new users who want to svrigate crops, communities wanting to desalinate water 
for potable supply, and well drillers who contract for various jobs. 


T.P. #80-1 presents Floridan aquifer test data and analyses along uxth the 
documentation of well construction and borehole hydrologic conditions which 
can be used by modelers as input parameters for modeling purposes. Aquifer 
recovery test data collected from 16 sekected wells and drawdown data from 
2 wekls were analyzed by the modified non-equilibrium formula for trans- 
mAsSAVALY. 


T.P. #80-5 presents the basic data collected during a 3-year Aeconnats- 
Aance study to define the physical system making up the Floridan aquifer, 
and to establish a monitoring network to detect changes in potentiometric 
Levels and water quality. 
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The folowing data is included in the report for the UEC: 


1) Potentiometric Level measurements. 

2) Wellhead water quakity analys1s. 
3) Borehole porsnt sample water quality analyses. 
4) Geologic descriptions of drike cuttings. 

5) Copies of borehole geophysical Logs. 


Forty wells were used as data collection sites for the Floridan aquifer 
system in the UEC. These are generally shown in Frgure 4A-2. 


Results of this aquifer reconnaissance and study can be summarized as 
follows: 


1) Transmissivity vakues nange from 24,600 gpd/ft to 956,700 gpd/ st. 
2) The storage coegsficient 14 approximately 5.0 x Tee 


3) The current salt content of the Floridan System in the UEC 44 not 
caused by present day saltwater intwscon. 


4) Due to the high Floridan head, the water quality of the system has 
not deteriorated. 


5) Water Levels within the system have not decreased. 


6) TOS vakues of water from the aquifer do not appear to have significantly 
changed in the Last 20 years. 


7) Chonride concentrations of the aquifer have not significantly changed 
An the wast 20 years. 


Recharge Areas 


The following discussion of recharge areas is taken from Florida Regional Coastal 
Zone Environmental Quality Assessment, Region 10, South Florida, Part I, prepared 


by the South Florida Regional Planning Council, October 1976. 


Criteria for Managing Aquifer Recharge Areas 


Sinee recharge of the shallow aquifer occurs over the Land surface of 
the entine region, unique recharge areas cannot be identified. Rather, 
Land use management decisions must consider the cumulative egfect of 
those decisions on the quantity and quality of the groundwater supply. 
Certain areas can then be selected and managed to insure that the water 
resource ull be renewed. 


Criteria for delineating an area as suitable for shallow aquifer 
necharge inekude a number of considerations. The surface of thegeologic 
formation must be peuneablLe. Water must be available, either in the forn 
of adequate nainfall on as overland flow. Ideally, both would occur. 

The maximum possible peumeabLe surface must be preserved. This tmplies 
Low surface coverage by impermeable materials, such as paving or burkdings. 
The aneak extent of the recharge zone must be sugficient to balance 
depletion of water resources from evaporation from water bodies, runoss 
420m canals, and urban use. 
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Figure 4a-2.LOCATION OF UPPER EAST COAST PLANNING 
AREA AND DATA COLLECTION SITES 


Summary Status Report - Upper East Coast, SFWMD, Oct. 1980 
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The area should be in a relatively pristine condition. Least desirable 
ane agriculturak Lands with their Load of pesticides; fertirizers; and 
anunak waste. Areas near sewage outfalls are obviously unsurtablLe, and 
most canals ane polluted both by agriculturak and urban runofs, as well 
as by sewage effluent. Rockprts are not an undesirable element, as Long 
as they ane not connected to the canak system (Hartwell, 1975). Sufficient 
organic 404k cover must be prxesewed to maintain water quality. The 
flterug action of sorck particles and the biological and chanical processes 
at and beneath the sotk surface inactivate many viwses and bacteria, as 
well as other surface water pollutants (Greenfield, 1974). 


Designation of an anea as an aquifer necharge area does not preclude 
development; however, careful assessment of Local and regional needs for 
water in the future must be carefully assessed and the areak extent of 
necessary necharge must be evakuated to match these future needs. Then 
the recharge areas can be developed as Long as certain ercteria are met 
and 4amportant constrarnts are observed. Before development occurs, 
naturak drainage patterns of the site and the sumounding area should 
be Adentified and incorporated into the site design in order to maintain 
overland flow through the development. This abjsective can be achieved 
by design solutions, such as burcvdings on stilts, or green swale drainage 
systems that are imctative of natural systems. Where the natural pattern 
must be interrupted, culverts, bridges, and simlanr structures Should be 
designed to approximate the natural water negime. Landscaping should 
be designed to pert natural growth and attrition, rather than mowing 
and trimming, while naturak cover should be retained as much as possrbke. 
Low maintenance plant materials should be used to avoid the necessity 
for application of fertilizers and pesticides. Native vegetation 4 
admirably suited, since it is well adapted to the South Florida environ- 
ment and does not require chemical and energy «nputs for surwval., - 
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SUMMARY Points of Chapter 4. 


1 a 


The Corps of Engineers will be distributing a report in 1984 which is 
expected to contain extensive and competent treatment of water supply 


possibilities. 


There are seven primary conveyance works and eight major control structures 
within the Upper East Coast area operated and maintained by the South Florida 


Water Management District. 


There are two additional conveyance systems operated and maintained by 
other agencies. The St. Lucie Canal is operated and maintained by the 
Corps of Engineers. It is a major outlet from Lake Okeechobee, has two 
lock and spillway structures that are operated for boat passage and water 
control in the south part of the county. Taylor Creek, located in the 
northwest part of the county, is operated and maintained by the Okeechobee 
Soil & Water Conservation District. It provided drainage from the Taylor 
Creek Watershed into Lake Okeechobee prior to construction of certain 


structures and levees by the South Florida Water Management District. 


There is an additional conveyance system which includes conveyance 
channels, pump stations and water control structures operated and 


Maintained by the Florida Power & Light Company. 


The three major canals in St. Lucie County (C-23, C-24 & C-25), have no 


source of recharge except from rainfall. 


Water quality sampling is done regularly at each of these three channels. 
A past study showed phosphorous and nitrogen levels were moderately low 
at all three. The levels of major cations and anions were high. Turbidity 


levels were low and dissolved oxygen was highly variable. 


At three other sitesmonitored as part of the study (S-49, S-97 & S-99), 


there were high dissolved solids levels. 


The Winder, Hilolo, and Chobee soils in St. Lucie County are suitable for 
above ground storage of water. During periods of excess rainfall, surplus 
water could be pumped into these areas reducing the volume of water which 
must be discharged into and handled by the outlet channels and supplementing 
the water needed for irrigation. The economic feasibility of such storages 


has not been investigated. 
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SUMMARY Points for Chapter 4 (Cont.) 


2 


10. 


ele. 


a2 


Sh. 


If there is to be an increase in above ground storage facilities, some 
of the things to consider are the amount of land that would be taken from 
production and the value of that land, pumping costs, evaporation and 


seepage losses, construction costs and finding suitable soils. 


In St. Lucie County and the surrounding area, groundwater is found ina 
series of shallow aquifers (the Shallow Aquifer) and a series of deep 


aquifers (the Floridan Aquifer). 


The Shallow Aquifer varies from 40 to more than 200 feet thick with the 
lithology primarily sand, clay, silt, shell, and limestone deposited 
during the Pleistocene and Pliocene epochs. Water quality is generally 
good with less than 100 ppm total dissolved solids. Some of the water 
has high concentrations of sodium chloride which may be related to 
agricultural development or contamination from canals or from residual 
salts in fine sediments derived from inundations by ancient seas, upward 


leakage of saline artesian water or use of artesian water for irrigation. 


Studies show that the Floridan Aquifer has potentiometric heads above land 
surface, resulting in flowing artesian wells. Heads vary generally less 
than one foot between high and low water conditions. Total dissolved . 
solids are relatively high in waters of the Floridan aquifer system due 
to the presence of highly mineralized water trapped in sediments during 
an earlier geologic time. Chloride concentration ranges from as high as 
1200 to 1400 mg/l in some areas to as low as 200-400 mg/l in others. 

At least three units make up the Floridan aquifer system including an 
unnamed grey calcilutite, the Ocala Limestone of the upper Eocene series, 


and the Avon Park limestone of the upper middle Eocene series. 


Several alternatives are being analyzed as potential water sources with 
respect to their abilities to supply desired amounts and qualities of 
water, as well as their potentials in meeting water resource management 
objectives (such as preserving natural resources, fish and wildlife). 
Some alternatives being considered include wellfield development, demand 
reductions, desalination, dual conveyance systems enabling water of 
various qualities to be used for different purposes and deep aquifer 
storage. The South Florida Water Management district reports that there 


are several ongoing studies to determine the feasible alternatives. 
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SUMMARY Points of Chapter 4 (Cont.) 


14. 


15. 


The South Florida Water Management District has responsibilities as 
follows: 
(1) Operation and maintenance of District works 


(2) Planning for total water resource management (including coordination 
with local, regional, and other agencies, and 


(3) Regulation of water use and surface water management systems. 


The starting point for SFWMD to accomplish their goals is to identify each 
local government's goals and objectives. Ths Corps of Engineers is doing 
an in-depth study of various water management alternatives so that they 
might make recommendations. Several local governments are also doing 


studies. 
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CHAPTER 5. FLOOD INFORMATION 


Water Quantities from Storms - Frequencies and Runoff 


The COE has a study of the Martin-St. Lucie area now in progress. This 
study is expected to provide the best information on this subject for the 
area. Search of publication does not reveal information to be available 
for this area in sufficient detail for meaningful discussions. Generalized 
rainfall data can be found in SFWMD Technical Publication 81-3, May 1981, 


Frequency Analysis of Rainfall Maximums for Central and South Florida. 


Flood Plain Information 


The COE, in 1972, vublished two flood plain information reports, one for the 
coastal areas of St. Lucie, and one for the North Fork St. Lucie River. These 
reports were prepared to give information on flood potential and flood hazards 
which are important in land use planning, and for management decisions regarding 


flood plain utilization. 


Maps, photographs, profiles, and cross sections depict conditions that existed 

_ during past hurricans and identify those areas that are subject to future 

floods. Copies of these reports are filed in the SCS State Office in Gainesville, 
the Area Office in West Palm Beach, and at the Corps of Engineers District Office 


in Jacksonville. 


The Federal Emergency Management Agency (FEMA), an agency of the Federal 
cnevsesee Administration, has responsibility for conducting Flood Insurance 
Studies. The purposes of these studies are to investigate the existence and 
severity of flood hazards for specific areas and to aid in the administration 
of the National Flood Insurance Act of 1968 and the Flood Disaster Protection 
Act of 1973. The initial use of these studies is to convert the studied area 
to the regular program of flood insurance by the Federal Insurance Adminis- 
tration. Further use of the information will be made by local and regional 
planners in their efforts to promote sound land use and flood plain development. 
Each Flood Insurance Study includes a flood boundary map delineating the areas 
subject to flooding by the 100-year and 500-year floods. Flood Insurance Rate 
Maps, published separately, contain the official delineations of flood insurance 


zones and base flood elevation lines. 
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The Flood Insurance Study report provides information on principal flood 
problems, existing protection measures, hydrologic and hydraulic analyses 
used to determine flood hazard data, methods used to transform engineering 


data into flood insurance criteria, and other useful material. 


The Southwest Florida Water Management District at Brooksville, in cooperation 
with the Center for Governmental Responsibility, University of Florida College 
of Law, in 1982, prepared and published a report for a model flood management 
ordinance. This model was developed to assist counties and municipalities 

in that water management district in implementing good water management 
practices as they regulate the development and use of land. Modifications 
would be necessary to fit the model to a specific local situation. It was 
designed to meet the minimum criteria of the National Flood Insurance Program 
(NFIP), so that a community using it may qualify for flood insurance. The 
NFIP mapping would have to be used as a minimum basis for regulation. The 
NFIP encourages the use of higher standards in local programs, however, and 
the model ordinance is designed to encourage more comprehensive regulation, 


using mapping to higher standards. pe 


The model ordinance is not intended to replace existing ordinances designed 
to solve specific local problems. It may be used in part, incorporated into 
other ordinances, or adopted in its entirety to reduce the destruction caused 


by flooding and the degradation of water resources. 


Objectives of the ordinance are: 


1. To minimize the potential for property damage and personal injury 
from 4Looding; 


2. To restrict adverse interference with the normal movement of surface 
Wate ; 


3. To maintain the optimum storage capacity of watersheds; 
4. To maintain desirable groundwater Levels; 


5. To maintain the natural hydrological and ecological functions of 
wetlands and other flood prone Lands; 


6. To prevent sncereased erosion and sedunentation; 
7. To maintain water quality; 


&. To protect the public from the economic and social disruption of flood 
damage; 


9. To protect the public from the costs of flood relies; 
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10. To avoid the need to construct costly and environmentally disruptive 
flood management structures; 


11. To assist the community in qualifying f0r participation in the National 
Flood Insurance Program. 
The objectives of this ordinance are to be achieved by implementing a flood 


development review system that: 


1. Restricts the constuction of buildings in the most frequently flooded 
AeA; 


2. Requines the elevation on flood proofing of buildings in Less frequently 
sLooded areas; 


3. Restricts interference with the normal movement of 4Lood waters; 
4, Restricts sncenreases in the rate on volume of surface water discharge. 


5. Thts ordinance is not intended to waive more stringent Locak regulations 
on the peramttting requirements of any other govermmental agency. 


The model flood management ordinance is general in nature, leaving room for 
local officials to include concerns specific to their areas. It offers 
objectives, definitions, and procedures for implementing and enforcing a 

flood management ordinance. It also provides detailed technical information 
and tips on reviewing certain types of development including subdivisions, 
water control structures, and commercial buildings or facilities, and for 
identifying flood elevations, flood hazard zones, and critical flood zones. 
Additionally, it provides standards for reviewing development proposals, 
emphasizing the importance of assessing the cumulative effects of the project 
in combination with those of existing and potential development in an area. 
Finally, the model ordinance lists guidelines for reviewing development designs. 
Accompanying the model ordinance are comprehensive sections of legal commentary 
and analysis which provide useful background and historical information on flood 


management. 


The Southwest Florida Water Management District in Brooksville may be contacted 


for additional information. 


Areas in St. Lucie County covered by flood insurance studies include unincor- 
porated areas, city of Ft. Pierce, town of St. Lucie Village, and city of 


Port SE. Lucie . 
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SUMMARY Points of Chapter 5. 


L. 


The U. S. Army Corps of Engineers is currently doing a study expected 
to provide information on water quantities from storms, taking both 


frequencies and runoff into account. 


The Southwest Florida Water Management District at Brooksville, in coop- 
eration with the Center for Governmental Responsibility, University of 
Florida College of Law, prepared and published a report designed to meet 
the minimum criteria of the National Flood Insurance Program (NFIP) so 
that a community using it may qualify for flood insurance. Each flood 
insurance study includes a flood boundary map delineating the areas 
subject to flooding by the 100-year and 500-year floods. The model 
flood management ordinance should be used as a minimum basis for 
regulation and the NFIP encourages the use of higher standards in local 


programs. 
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CHAPTER 6. ENVIRONMENTALLY SENSITIVE AREAS AND AREAS FOR 
SPECIAL DEVELOPMENT CONSIDERATION 


As with much of peninsular Florida, a large portion of St. Lucie County is 
environmentally sensitive in the sense that a subtle balance has existed 
among geologic conditions, soils, climate, ground water and surface water 
regimen, flora and fauna. A small change in this balance can cause signi- 
ficant changes in the environment. Human interference with these natural 
balances and the significance of the effects have been a source of existing 


water supply and quality controversy throughout the country. 


This report will not go into detail on the environmental characteristics of 
the county. Instead, the following discussion will be limited to identifying 
characteristics which need consideration in planning and development. The 


discussion centers on pollution and conservation. 


Pollution 


The following discussion is based on limited information, which is restricted 
to waste disposal systems including septic tanks and surface impoundment, agri- 
cultural practices including the use of poor quality artesian water for irrigation 


and the migration of chemicals, fertilizer, and pesticides into the aquifer. 


Waste Disposal 

It was reported in 1980 that St. Lucie County had 52 municipal, 7 industrial, and 
4 agricultural waste disposal impoundments [State of Florida, Department of 
Environmental Regulation (FDER), Florida Surface Impoundment Assessment: Final 
Report, January 1980]. Based on their studies, surface impoundments have a 
serious potential for polluting ground water. Recommendations made to the 


state by the authors of the report are provided below: 


RECOMMENDATION 1 --- THE FDER SHOULD INCREASE THE SCOPE AND CAPABILITIES OF 
THE GROUND WATER POLLUTION CONTROL PROGRAM. IMPROVEMENTS SHOULD INCLUDE THE 
DEVELOPMENT OF A CONSISTENT PERMITTING APPROACH. 


Spectfic recommendations supporting this recommendation inckude: 


1. The FOER must make major operational changes to achieve a unified 
approach to peramitting ground water pollution sources. 
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2. At the District permitting Level, efforts to achieve a consistent approach 
Anckude emphasizing Andustrial pewntting, 1equiring more information about 
Ampoundments on peunt applications, generating a Surface Impoundment Assess- 
ment on a continuous basis, and snventorying all gigune water pollution sources 
and assessing their impact. 


3. Stagg and resources must be directed to those programs which have objectives 
directly nelated to the protection of the ground water resource. 


RECOMMENDATION 2 --- AS A PREREQUISITE TO EFFECTIVE GROUND WATER QUALITY 
MANAGEMENT, THE FDER MUST IDENTIFY AND PROHIBIT HYDROGEOLOGICALLY UNACCEPTABLE 
SURFACE IMPOUNDMENT LOCATIONS, FDER MUST DISCOVER AND ADOPT ALTERNATE LOCATIONS 
AND METHODS OF WASTE DISPOSAL. 


Recommendations supporting this recommendation include: 


1. The FDER should broaden 4ts perspective on waste disposal in order to 
accept and adopt this recommendation. The FDER should consider the effects 

of waste effluent in a disposal envinonment which, in Florida, 4s also the 
drinking water environment. A more realistic outlook on the rckLogical practice 
04 discharging into a drinking water source Should encourage reconsideration 

of alternative disposal environments such as surface waters, ocean outfall, 

on deen well injection. 


2. A surgace Ampoundment evaluation needs to be an ongoing process, to 
assure that the existence of all surface tmpoundments 44 known and that the 
Locations are hydrogeologicakly and environmentally acceptable. 


3. The hydrogeokogy of Florida necessitates a modification of the EPA-SIA 
Scheme. A revised system adapted to Fkorida's hydrogeokogy would be. beneficial 
dn AmpLementing Recommendation 2, and i4 within the Department's abslity to 
develop. 


4. The concept of collectively treating industrial wastes at special 
Andustriak waste treatment facilities becomes a practical alternative 
under the new perspective. Industrial parks are <enevey Set up £04 such 
centralized treatment methods. 


RECOMMENDATION 3 --- THE PRACTICE OF DISCHARGING WASTE WATER INTO DRINKING 
WATER SUPPLIES IN FLORIDA SHOULD BE PROHIBITED. 


Spectfic recommendations inckude: 


1. FOER and the Water Management Districts need to develop a jornt <nventory 
and data system to obtain water well Location information in order to delin- 
eate the lateral extent of a drinking water source and protect it from all 
types of waste water discharges. The Water Management Districts have in 
effect, a peranctting system Aequiring a well Dubbing peanut and a Water well 
CompLetion Report, with varying Levels of storage for this information on 
data systems. There still exists the problem of Locating and cataloging all 
water wells drilled prion to smplementation of the Water Management District's 
4ysxtem, and making all water well information avarlable to FDER. 
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2. There 4s a need to define the waste pkumes in existence. This information 
4s essential because of the persistent nature of waste plumes, and because 
occurrence of previously desporked portions of aquifers 44 essential data 

for the accurate zonation of aquifers. Given the huge numbers of Lmpoundments 
An existence, and assuming that at Least every unlined dmpoundment will have 
an associated waste pkume, the best approach to monitoring existing waste 
plumes may be through Limcted use of computer modeling. 


3. Waste water discharges should not be sanctioned in aquifer recharge 

aneas. The problems tnvolved ucth this practice are threefold: the recharge 
anea itsels and water supplies derived from 4t ane jeopardized; the sporadic 
flow path of waste plumes in carbonate environments 14 difficult to track 

and predict, and water supplies downgradient from the recharge area are 
endangered. When applying the zonation of aquifers concept, recharge areas 

of the aquiger should be zoned "off-limits" to any type of waste water discharge. 


Three areas in the State, the Sand-and-Gravel Aquifer, the Biscayne 
Aquifer, and the unconfined Floridan Aquifer in Marton County, are presented 
as existing situations where recharge areas are cwnentlhy jeopardized due to 
Ampnroper waste disposal practices. The aquifer characteristics ane different 
din the hydrogeologic environments represented, which influences the waste 
plume slow paths. 


4, The concept and use of well field "rights-of-way" should be developed 
coneuwnnenthy with the aquifer zonation approach. A well field "right-of-way" 
45 a protective buffer zone of Land surrounding the recharge area to the 

cone of depression and the zone of depression stseks, in which no waste 
discharges may occur. The amount of Land necessary to protect the well 

field would vary with the aquifer's Lithology, withdrawal rates, transmtss- 
Avity, hydraulic gradient and hydrologic divide. 


5. Before all waste water discharges into drinking water sources can be 
prohibited, the Location of all past and present sources of ground water 
pollution needs to be determined. A uniform, statewide approach 44 essential 
to develop an effective file of these sources. The RCRA program 45 geared 
toward this type of inventory and should attempt to assist with this task. 


6. A horizontal and vertical zonation of aquifers, according to use, 
Should be established and enforced. Preliminary information necessary 
to distinguish aquifer zones includes Locating all water wells and waste 
water discharges, delineating sole source and recharge areas, and dis- 
tingutshing those portions of aquifers that are already naturally or 
anti ficiakly degraded to a point where they can no Longer feasibly be 
used as a drinking water source. 
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Once the background information has been assramclated, it should be possible 
to map the State's aquifers s0 that sramultaneous use of waste disposal and 
potable water uxthdrawal 15 possible. SIA recommends that "0f4-Linits” 
Segments of aquifers for all types of waste disposal should inckude recharge 
aceas and portions of sole source aquifers that still possess acceptable 
dunking water quality. These areas, including well field "rights-of-way". 
would then be considered as a "Drinking Water Praesewe", and their prunary 
function of supplying drinking water would be caregully protected. Those 
aneas in which the water quality is unacceptable for drinking water by 
existing standards would be designated waste disposal areas. Possibly the 
collective industrial waste treatment system could be extended and all 
collectively treated, high scoring (Step 4) industrial wastes could be 
discharged in the extremely poor water quality areas of the aquifer. The 
Anternmediate zones of aquifers could then receive Less toxic wastes such as 
municipal effluent. 


The aquifer zonation concept appears to be the best avaclable solution to 
Florida's dilemma of nelying on the same aquifers for waste disposal and 
dunking water supply. 


RECOMMENDATION 4 ---FLORIDA NEEDS TO ADOPT AND IMPLEMENT A STATEWIDE GROUND 
WATER PROTECTION ANP MANAGEMENT PLAN. 


Specific recommendations include: 


1. A ground water protection scheme needs to be developed by the FDER 
Groundwater Section and Peranttting, to create an esfective ground water 
pollution source management process. The protection scheme must continue 
the ongoing surface smpoundment assessment, Antegnate all existing Anven- 
tories and monitoring systems of pollution sources, and Locate and catalog 
those sources cummently undocumented. 


2. One possrbLe way to accomplish a statewide ground water protection 
Scheme would be through the use of a data base system. This system would 
be centralized and would inckude existing permitting and inventory data 
hikes (Such as MSIS, WPIS, GWSI) f20m FOER, USGS, and the Water Management 
Districts . However, begone these data files could be useful, they need 

to be reviewed for accuracy and completeness. The Location and inventory 
aspect of the data base would also inckude creation of new ANV CNEONLES 
covering "the currently uncataloged ground water pollution sources. 


A second aspect of this master data base would be the geologic and hydro- 
geologic information available. Information from the FONR Bureau of Geology 
and the USGS would be incorporated. Additionally, a new file for sdte- 
specitic hydrogeologic information (that information nequested on the FOER 
peut apnlication) would be established. This type of Anforunation would 
be entered into the interactive system at the District permitting Level. 


ni » 4551 » VIDOES h SO} em ef 


itt AG he 1 : A ‘ rl NORE EMADD Ne a % 


r a Se) Ava aMoieoge 


rags Hels oie ‘ame Sa 
: - j eA : 2 * (| 7+ aan gt : 
ior Kaknen es 
§e ) tharos 46 peg vil 
SA dAID! HORTA 18 She Te 
i ASSO Mie tna 
7 ‘; t b nue if an) 


z AVS WO’ 3 
r a] ?vra' fi 
3 1\) ASA 
~ ANOS 1G 
4 
MN IMUSOIND A a | 


Poa AS 
95A004 4) Heng 
m2, SORA PARLORS oath. rd 
% Ko vom fren eg hutoks 
yilwenus 4ooauo6 sooth | 


& Wi SI s200 sm 425 i. 

Aquos: od bSsope gmosioa / 
Hiway hes bo ssdadkass- ad. 
i PW 202 on stows) Oa: 


+ 


aa53.J yy hue Ko umwoy Pree wad 
ae oo 
a0 


BN) aha | vow send niab 4 th 
Paste. oN DOR WA AIAN ao ok, a 


pay) Als Sm Ge bo Sousa hao . 


isha not oP howe. 2O20. 8: AS 


AT MMe cs od aah de 
x +. ai ope wites ae a 


7 
: Ny 


New information that would most efficiently be entered at the Tallahassee . 
Levek would inekude Location, extent, and composition of existing waste 
pkumes, and the hydrogeologic information necessary to delineate aquifer 
zones (4.2. water quality data, {low paths, drainage basin boundaries, 
fracture patterns). This aspect of the data base file should be managed 
by the FOER Groundwater Section in Tallahassee. 


Once alk the necessary elements of Anformation are in the data base, a 
thind aspect of the proposed system 44 its capabilities to assess each 
proposed waste discharge site, based on its Location, and deternine Lf 
that site 15 feasible in teuns of the overall ground water protection 
and management plan. 


A statewide data base system to support the ground water protection and 
management plan is the most cost effective and expedient method practical 
An the Long range. Without a usable data base, the concept of a consistent 
Statewnde plan becomes difficult and unworkable. However, an rnterim 
alternative providing continuity in the development process would be an 
Ancnedse in professronal personnel at the District pewnitiing Level. 

These prosesstonal functions would cnelude an interin manual evaluation 

0% proposed ground water discharge sites, and the responsibility of 
organizing and impLementing the data oase at the District Level. 


At the present time most of the elements necessary for an effective 
statewide ground water protection and management plan exist. These 

elements ane, unfortunately, fragmented and scattered throughout different 
agencies, and exist at different Levels of accuracy and refinement. The 
FDER has the potential to capably integrate these elements into an effective 
plan that wll protect Florida's ground water resource. 


3. Attendant with the Long range development of a data base system is 
the need for mone professional studies. Some of these studies should be 
designed to enhance existing hydrogeologic information. Results of 
applicable studies would be entered into the data base. More coordina- 
tion with the research ortented agencies (Florida Bureau of Geology, 

U. S. Geological Survey, Sotik Conservation Service, Water Management 
Districts, and State universities) through expansion of existing inter- 
agency cooperative agreements, would facilitate achievement of the Long 
hange plan. 


Some aneas of needed research that became apparent during the Surgace 
Impoundment Assessment rAnckLude mone detailed desertptions of near-surfjace 
geology and hydrology, greater delineation of shallow aquifer water quatcty 
(4.e., salt water intwsion Line for the entire coastline), mapping of 
water table contours, Location of water wells, mapping of well field cones 
of depression, and further stratignaphic delineation of the confining untts. 


4. A final rxecommendation to facilitate adoption of the State plan 1 to 
Anitiate an organized public education program. A mass campaign approach 
4k Suggested, which might include sLyers attached to pewtt applications, 
a mack-out campaign, billboards, public and commercial television and 
hadio Anksormation spots, and programming. 
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Contamination from septic tank effluents may not be as identifiable and 
pervasive as that from agricultural activities and storm water infiltration, 
according to the report, Florida Regional Coastal Zone Environmental Quality 
Assessment, Region 10, South Florida, Part I (pages 50-51, prepared by the 
South Florida Regional Planning Council, October 1976). This report concluded 
that “Where septic tanks do not unduly affect the quality of ground water, 
they provide a means of recycling domestic wastewater and returning it to 

the aquifer.----- Use of septic tanks may not be as harmful as previously 


assumed, and their selective use may be warranted." 


Agricultural Practices 

An important source of information on the control of pollution from agriculture 
is contained in Agricultural Practices to Control Non-Point Pollution in the 
Okeechobee-Kissimmee BaSin (State of Florida, DER, Technical Series, Vol. l, 


No. 4, December 1975 by L. B. Baldwin). That report emphasizes these points: 


1. Total drainage capability is detrimental to water availability throughout 
the year, and to water quality. 

2. It is reasonable to assume that an acceptable balance of preserved wetlands 
and intensified agriculture can be achieved. 

3. Wetlands have a demonstrated capability of absorbing significant percent-— 


ages of phosphorous runoff from improved pastures, (p. 36). 


While that report did not deal with pesticides specifically, it noted that 


"most pollution abatement practices which reduce transport of organics 
and nutrients from Land also neduce movements of pesticides. With the 
exception of some pesticides, most pollutants attributed to agriculture 
ane not undesirable 44 retained on the Land, provided they are property 
disbursed over susgicrent area for assimicacion and crop production." 

That report makes recommendations for each agricultural enterprise for pollution 


abatement. Those recommendations are summarized by enterprise. 


Pasture 


1. Matntain a balance of wetlands and pasture, retaining as much water 
as feasible uhile nouting it through wetlands. 


2. Use Leguninous varieties when possrble. 
3. Maintain a favorable sork ph. 
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Bees Cattle 


ifs 


Block cattle from water holes and Loafing areas which are subject 
to flushing following heavy rains. 


2. Locate and manage mineral and winter feeding areas to prevent 
Losses of accumulated manure. 

3. Schedule pastures to graze away from major drain outlets in sunmer. 

4. Dnag pastures to spread manure accumulated during heavy grazing. 

Dairy Catthe 

1. Capture and disperse all waste to fields or wetlands. 

2. Block cows from drainways and water holes. 

3. Attract cows to dispersed, high ground Loafing areas with artificial 
shade structures or cow-prook t1ees. 

4. Rotate herds to back pastures to achieve better dispersal. 

5. Reduce the xmport of nutturents and make better utilization of wastes 


by producing feed crops. 


Sugar Cane and Vegetables 
ee 


MucklLand 


a) Reduce discharge of drainage water to the Lare. The vastness of 
the agricultural anea, the Lack of on-faum marsh areas, and the 
perumeablLe subsurface strongly suggest a project, rather than on- 
4@un approach. 


b) Hold high water tables wherever possible. Flood fallow fields. 


c) Convert Less productive fields to pasture, or other crops tolerant 
of a high water table. 


Sandlands 


a) Plan retention and/or renovation of drainage water, particularly 
_ the first flush after fertilization. More controls are indicated 
OL peunanent operations. 


b) Locate where drainage to wetlands 44 possible. 


c) Reduce Leaching through use of plastic mulch, slow release 
fertrclizers, and/or multiple applications. 


Critws on Artificially Drained Soils 
‘ie 


AS new groves are developed drainage should be panned to route 
through naturak on modified wetlands, if possrble. 


Careful Location of new groves. 
Retention and/or renovation of drainage water in wetlands. 
Use of better, slow nelease fertilizers as they become avaclable. 
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In general, the report recommends that "Best Preventive Techniques" (BPT) 
be developed and a program to promote them should be implemented. The 


author suggests a certification program on these lines: 


1. Inspection and BPT necommendations by the Extension Service and 
the Sotk Consernvation Sewice. 


2. Overall plan development by the owner and his consultants. 
Plan review and approval by the regulatory agencies. 


4. Construction and implementation by the owner, possibly with USDA 
on other agency monetary assistance. 


5. Certification of compliance with BPT standaras by the regulatory 
agency(ies) with the help of the Extension Service and the Sork 
Conservation Service. 


Best Management Practices and Effects on Agricultural Pollution 
Information is presently being developed regarding the effects of best 
management practices especially on pollution from dairies. The following 
was obtained from the "Taylor Creek Headwaters Project Phase I Report; 
Water Quality", South Florida Water Management District Technical Publica- 
tion 82-8 dated October 1982: 


Over the past two decades, the Taylor Creek/Nubbin Skough Watershed— i 
has evolved into a major agricultural area with emphasis on dary 
fauning. Due to the snflux of dairy, bees cattle and crtws operations 
along this watershed, it has become a concern as to how these agricul- 
tural practices have affected the overall water quality of the basin, 
and in turn, Lake Okeechobee. A necent study by Anthony C. Federico, 
eG. Dickson, C. R. Knaatzer, and F. E. Davis (1981) concerning the 
eutrophication of Lake Okeechobee points out that the Taylor Creek/ 
Nubbin Slough Watershed (on an annual basis) contributes about 30% of 
the phosphorous and 5% of the nitrogen to the Lake while contributing 
onky 4% of the total water budget. This contribution of phosphorous 

4s greater than that of any of the other tributaries that supply the 
Lake, sncekuding the Kissimmee River. The nutrient enrichment of this 
watershed has been identified as a nesult of both agricultural pornt 
and non-point source pollution, primarily from dairy operations within 
the basin. Non-potnt sources are generally runoff, from grazing pastures 
and dairy staging areas near milking barns, and the umestricted access 
of catthe to the open channel and their tributary ditches. The animals 
utilize these water courses for drinking and to alleviate heat stress. 
High nutrient concentrations (nitrogen and phosphorous) have been 
attributed tothe discharge of feces and urine from dairy and bees 
cattle which have direct access and ane predisposed to standing in and 
around these wateways. Because of the unspecific nature of non-pornt 
pollution, 4t becomes more dig¢gficult to control than pornt sources. 
Point sources generally occur due to improper maintenance of wastewater 
systems in and around dairy operations. These systems include Lagoons, 


17 Located immediately west of St. Lucie County akong the eastern side 
0% Okeechobee County. ie 


: ee, ia os 
dae” Jails ahrecrmost JO eae » AA 
Rand Acher wea & bith thea 
i . sxa0 4 Ba 
i 
| q ik ; 
- ~~ : oa 
Hal: hat’ 03S: abel a 
powieanod Sige oi} | 
indo SGansu9 + 
“ nh wWosusn NOS © 
r oo ra> TT . 
7 i 2” sod eg be? AN a . 
ONS DD MORO 0 
| nosichaopjISned~ .€ 
b SDauK | on sult. ASS (29) RDRR BR > 7 
‘ e , * ~» a " ; 
, ng.) DUBS " iO.) - = 
flo iosid jnemepsnen teed 


Loneeesq af aoitemtarnl | 
t » Vilotosqaue eeottantg Jaamepaget)) 
rc off sox? henigidosew 
i ' or el 
C {aed . tOr4 wos ,“ytlisug serzaw 
; + (eyo 
adoio20 begs ita ie 

of . 


r 


\! , Lge’ * oh wih, Dang Stk er 
fish wo bh $419 ‘cm 5. Ohad haw Lous ry 

Tee a4 | Bb Ae xudAm) SAK OF pa pndennn) = 
ME has ie weed asi %S Hohe Kosar axtk paokm 

| | SAK betoohan ovat codhiontd janis. r 

ion | sdonngsad siind..gutatd ‘fe bw a # 
ms ersand 2 .2 NOLdOSe me 


Pe AneaeestG oanl ‘DS nokkho 
Hatnoy | vy 0) boda guns nid a 
| a> 470s ote AO #0 DAD bergen ny, 
eosin nad Ago dad. ais 0Bh ed 
7 pA GA 5 Vo AG > aS. noth HPA S bw 
} ho 1 FOC gar ul): ops SR andi | ae sind 
OR eT He ead We Ne ® an bod padeobh nese Gall pa hang 
ny PTs nh WON, AAR (Ol IUI0G SOROS 1-H ber 
ASMFSDG CHERAB Mout eat, | aes ane9 Gi Sh syatoce Sakegentoll. se 
a9 nob, bot.othese US, AO PR fen Sosy preety ne sh 
Se GAT . éSa. potutars bee aks Lorna: » Gd 9A o., 
Asarksa Sted $$03.09550 9) BRE ree PO). 2944009 AGT gout 
199d svn (2vosodgcorg HAD AS RRRRTH ena oiE oe 
Ax Wad mo), SE Lada 45798 RO BE piloah, 
| ed nates"). TC a a . 
; : DMD Ne EhdDN ate oO} bse K {odt wy She nein! g Hl oe ee 
7) LG -NON fo SAU) 9d)..090 bu +i soa ie 
Be hall wr Bly 06 Inoy Amd Soxduon ob Sap ai fey 
og no.t yo SONS SARE 2 ADORE & bch gu , 
|, sna, y ins erty’ 
a lenin ee, ens ee sar i 


bia - mpesat . 7. . ne nt wer af : 


6 ) 
» yor 4 


degraded drainage ditches, and Amproperly functioning seepage fields 
due to high water tables in this area. 


Early chemical and biologicak investigations on Lake Okeechobee by 

Boyd F. Joyner (1971), F. E. Davis and M. L. Marshall (1975), the 

neport concerning the special project to prevent the eutrophication 

of Lake Okeechobee by R. A. MacGikl, S. E. Gatewood, C. Hutchison, and 

D. D. Walker (1976), akong with water quality studies within the Taylor 
Creek/Nubbin Slough basin by L. H. AbkLen, Jn., E. H. Stewart, W. G. Knisel,Jjn., 
Gud hn. Stace (1976). E. H. Stewart, [. H. Abflen, Jn., and D. H. Calvert 
(1978) and Anthony C. Federico (1977), have documented the need and pro- 
vided the emphasis for the establishment of two programs designed to 
Anatitute the use of best management practices (BMP's) aimed at alleviating 
the water quakity problems of this area. These programs are: 1) The Taylor 
Creek Headwaters Program (TCHW) which provides 100% of the cost for Land- 
owners to Anstall BMP's in the Taylor Creer headwaters area, and 2) a 
Federal Rural Clean Waters Program (RCWP) that provides 75% cost sharing 
with Landowners to AmplLement BMP's over the entire Taylor Creek/Nubbin 
Slough Basin. 


The 4nitiak TCHW and more recent RCWP programs ane designed to address 
non-point pollution sources 4n order to evakuate the effectiveness of 

BMP's in alleviating high nitrogen and phosphorus Loads. The incorpora- 
tion of the following BMP's: 1) fencing, 2) watering facilities, 3) shade 
Atuuctures, 4) detention areas, and 5) water consewation practices will 
determine whether or not nutrient Loads can be controlled and 46 40, what 
Ampact wih this have on the water quality of the Taylor Creek/Nubbin Slough 
Basin, and in turin, Lake Okeechobee. BMP's suggested for installation and 
use An the RCWP and TCHW programs were introduced by the Coordinating Councrk 
for the Restoration of the Kissimmee River Valley and Taylor Creek/Nubbin 
Slough Basin (KRVCC). Efficient wasewater utilization, fencing cows out 

o% the open channels, and better herd rotation were suggested by Baldwin 
(1975) sn a neport dealing uith non-point source agricultural pollution 

ak well as management alternatives for non-point pollution abatement in 

the Okeechobee-Kissimmee Basin. The rationale behind these types of BMP's 
were adapted from standard SCS sorik erosion practices that have been 
employed in agricultural pollution problem areas throughout the country. 
However, modifications of these practices were made in order to address 

the specific nutrient problems that plague south Florida. 


This watershed is being monitored for water quality. Until October 1981, the 
monitoring was carried out by the Agricultural Research Service. Since then, 
Monitoring is carried out by the South Florida Water Management District. 
Technical Publication 82-8 presents some of the BMP's effects; however, 
increased efforts in establishing BMP's and monitoring their effects should 
result in important data that can be used for guiding future efforts to reduce 


point and non-point agricultural pollution. 


F pty GO 
) Weregangns. bia , 699 
ney d . ; 
, i 
Mh Suet , Tar per 


ys ok 4 Ay yb "aa eniyenaanies! ; 
am 98), . 3 pd sododos5a0: = ; 
. 3 et) wysthny Ce) ys 
652 1 dau \deaae 
\ ' ao) a2 4 A 3 wed 
ng Aghot .D ynodnA has ties < 
ike i #0} akong SAR Bob | 
Ante Pade jo9d 26 San SND Shae 
; pOay whSnnp oOo. sn 
+} AON axoteeisee Fi doasD 
as a TM Sonatas oF PT a 
LAG 9 ine) Snntus Sanseet 2 
d ok adonwohnd ski 
one Apoose | 


oi % KUO O2 OF JN Open OM, 
ar DONT Hpk SNtReSs Ab awa 

oh. Hey i | 76°9ME poS36) SOR PG wos” 
bas , nero NONISb 4 RONAN 
‘ | PCR Lon AO AGARSHHON onjannosob 
Twas Pi iy Sunn f sh bx ST N 2OH mk 


| adoloi sa ad. ina. es DAD N00) ye 
$3 ! Low amore WAIT boob TOT sa, ewe 
‘0h r Th { R , ‘ With 67 yyiy om wohsnstgA2nst ont _ 
\ es a e- nm 
‘ pias BBO ORD Wee AS 2 ‘w (SONAAE Kane Ap y 
; : 2 ip. Ss yeep et" é we _' f at re) } . a 6% sans KANO 5 i aa 
“* oe te ‘ +e 
| ) j 7 ‘ } > ' oe ib os ma) 2 au ye +i OGY A S mh aa 
‘ 2 | » souknatskis 3 ROMS pLALM. BM Mowe “ae 
4 wil ic ‘ . . 1 RDOne S y mit Ab. ‘, 7; Jv Ans dosassap 3 ie 
if nD Tad TSS hod 202 brabaaks mat) ‘haces 
Susan PHOWA Bag 4 G2 SL SpA. 50D fetes ten 
th oh ASHSS Ha SAR Sra mr) | et yO Ast rhaodg bor: Ano 
| oly tos \ Se ane done SHS ASI apa Rn, 
et rapt “asoQ LEMME gered iw Sot Becrotia ton pated at Ba bavtexeae 


ae ; 


ft eonte .solvide tagaemee ro ttpA entd ya fis belt 1 5: wil 
. 7 e aa" ; “oe 
OSIFALT INOS sees et 1 (nee edt? yf too hed 4g 
) tevewod (etoeaee e*ane SF Ko enn s06mo% B-S8 4 aoisea Lapa 
— Bivor ie atdvooites =hed? patsodiacs one o <teel nailed atte ery 

7” : Vie in| 


» pi a 7 rs 
2 oivjut peep tao feet ec ref malt | +86 Bi 
‘ i * : ~ Se re 
ree : 


oe Sedov! tos 


The goals and expected results of this effort listed in Technical Publication 


82-8 are as follows: 


1) The TCHW and RCWP projects are designed to deteunine the extent of 
the effects of BMP's (fencing, watering, shade, detention, and water 
conservation practices) on alleviating high nutrient Loads coming from 
the Taylor Cnreek/Nubbin Skough Basin. 


2) The TCHW projfect wll absorb 190 percent of the BMP implementation 
costs for Landowners participating in the project area. The RCWP 
project ull pay up to 75 percent of the BMP installation costs up to 
$50,000 for approved practices, while the Landowners will pay the 
additionak 25 percent. 


3) Presently, 50 percent of the Land area, as well as 100 percent of 

the dairies in the TCNS are signed up for water quakity management plans 
under the joint TCHW/RCWP programs. ALL of the dairies in the TCHW profect 
anea have srgned contracts and are beginning BMP «mpLementation. 


4) The wash water recyckhing system began onenrating on 04/14/82. Eanrky 
nesults show a savings of 797 m (210,240 gallons) of water a day. This 
translates into 292,221 m>/year (237 acre feet/year). 


5) BMP's rnstakled above S-13B (i.e., fencing, wash water recycling 
System) should decrease N and P Loads as well as discharge in this area. 


6) Mone effictent utilization and management of dairy wastewater systems 
and the implementation of BMP's in the Nubbin Slough subwatershed should 
have a posrtive Ampact on stream water quality as well as downstream water 
quality at S-191. 


7) Mint-studies, such as Gomez Creek and analysis of phosphotus in stream- 
bed sediments, wihl provide additional tooks with which to analyze the © 
essectiveness of BMP'S. cafe 


Conservation 


In order to determine environmentally sensitive areas, endangered species and 
their habitat must be considered. This section will begin with an identifica- 
tion of rare, endangered and threatened flora and fauna thought to have some 
association with St. Lucie County. Then, attention will focus on land areas to 


be considered in a conservation program. 


Mammals 


(Sources: James N. Layne (edit), Mammals, Vol. 1 of Rare and Endangered Biota 
of Florida, University Presses of Florida, 1978), Endangered and Potentially 
Endangered Fauna and Flora in Florida - Official lists, Oct. 1983. Florida 
Game and Fresh Water Fish Commission. 


Threatened species include Florida Mouse on the Florida list, and endangered 


species include the Florida Panther and West Indian Manatee on the US and 
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Florida lists. The Round-tailed muskrat and Sherman's Fox Squirrel are 


identified as a species of special concern. 


Birds 

Sources: Herbert W. Kale II (edit), Birds, Vol. II of above series), Endangered 
and Potentially Endangered Fauna and Flora in Florida - Official lists, Oct. 195. 
Florida Game & Fresh Water Fish Commission. 


Endangered or threatened species whose habitat ranges include St. Lucie County 


are by US and Florida Listings:1/ 


us FL US FL 
Bachman's Warbler E Bald Eagle E i 
Brown Pelican 2 Peregrine Falcon E E 
Caracara = = Red-Cockaded Woodpecker E E 
Everglades Kite E E Florida’ Sand, Hill Crane: -— r 
Florida Scrub Jay - - Snowy Plover - E 
Kirtland's Warbler E E Wood Stork - E 
beast; Tern =i ck 

Southeastern Kestrel = At 


Plants 


(Sources: Daniel B. Ward (edit), Plants, Vol. J of above series), Endangered 
and Potentially Endangered Fauna and Flora in Florida OfEietal Lists, Ock. L983. 
Florida Game and Fresh Water Fish Commission. 


Threatened Species Endangered Species 
Curtiss Milkweed (Asclepias curtissii) Beach Star (Remierea maritima) 
Beach Creeper (Ernodea littoralis) Hand Fern (Ophioglossum palmatum) 


Sea Lavender (Mallotonia gnaphalodes) 
Florida Coontie (Samia floridana) 


Climbing Dayflower (Commelina gigas) 


Amphibians & Reptiles 


Sources: Roy W. McDiarmid, (edit), Amphibians & Reptiles, Vol. 3 of Soe 


Endangered and Potentially Endangered Fauna and Flora in Florida, Official 
Lists, Oct. 1983, Florida Game and Freshwater Fish Commission. 


a Us FL 

Atlantic Green Turtle E E Atlantic Hawkbill Turtle E E 

Leatherback Turtle E E American Alligator i - 

Atlantic Loggerhead Eastern Indigo Snake z 10 
Turtle ih 4h 


1/ E = Endangered, T = Threatened 


2/ Updated by Official State List published by Florida Game & Fresh Water Fish 
— Commission. 
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Land 


This discussion is intended to identify some of the land characteristics that 
should be considered, from an environmental conservation standpoint, in county 
planning and development. It should be emphasized that the discussion is not 
all inclusive; other forseeable characteristics and considerations will also 

be important in any particular decision and at the time of decision making. 
Conservation criteria to be considered here are: habitat for endangered species, 
retention of wetlands, and maintenance of soils which are important for recharge, 
wetlands, tidal areas and beaches. Two different criteria to define wetlands 
have been considered in this report - land cover as reported by the SFWMD and 
wet soils as reported in the St. Lucie County Soil Survey Report. Other criteria 
to define wetlands, such as that being developed by the U.S. Fish and Wildlife 
Service or the classification developed by the U.S. Fish and Wildlife Service 

as described in their Circular 39, should also be carefully considered in any 
proposed land use changes. Other environmental and/or conservation criteria 


may also be important and should be considered, as appropriate. 


Habitat for Endangered Species include the following areas: 
Pine flatwoods 
Sandpine scrub 
Longleaf Pine - Xerophytic Oaks 
Cypress Swamp 
Coastal marshes 
Freshwater marshes/wet prairies 
Scrub vegetation on old dunes inland from present coast 
Cabbage palm trees in low moist shaded hammocks 
Coastal dunes 


7 


Scrub vegetation areas associated with Florida Rosemary, Chapman Oak 
Myrtle Oak, and similar scrub species 


Open swamps and wet hammocks in vicinity of Lake Okeechobee 
Longleaf Pine - Turkey Oak association 


Mangrove Swamps 


The distribution of endangered species habitat is displayed on Map 6-1. ‘(Not 
included in this document). Table 6-1 provides the acreage distribution of the 
habitat by soil group and total acres for the county. Note that the table 
aggregates habitat into categories. The impact of projected land use changes 


(from Chapter 2) are presented in Tables 6-1A and 6-1B. 
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The bulk of environmentally sensitive habitat is on Soil groups III, Vv, 

Vi ands VEE Son! greups f£2,°V, and Vi are also important citrus soils. 
The alternative, most intensive land use projection results in more than 
a proportional reduction in the environmentally sensitive habitat on Soil 


gzoups LET, V, and VI. 


Wetlands Habitat 

Concern has been expressed by some observers that agriculture and urban 
development may result in the loss of wetlands required for an appropriate 
environmental balance in the county. Without passing judgment on the validity 
of that concern, this report includes a map (Map 6-2, not included in this 
document) , which locates wetland areas in the county. These areas have been 
_identified based on the description of land use associated with the land use 


map (1979) provided by the South Florida Water Management District. 


The categories of wetland habitat identified are: 


Description SFWMD Code 
Cypress WFCY 621 
Mixed Forest WEMX 630 
Willow WFWL 610 
Sloughs (salt water) WNSL 641 
Sloughs (fresh water) WNWL 641 
Non-forested fresh WN 640 
Red Mangrove WSRM 612 
Forested Salt WS 641 
Cypress & Wet Prairie WXCP 643 
Pine & Wet Prairie WXPP 643 
Forested Fresh WF 610 
Non-forested salt WM 642 
Bullrushes WNBR 641 
Cattails WNCT 641 
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Table 6-2 shows the distribution of these wetlands habitat by soil group and 
total acres for the county. Note that the table aggregates wetland habitat 
into 8 categories. The impactsof projected land use changes (from Chapter 2) 


are presented in Tables 6-2A and 6-2B. 


The bulk of wetlands habitat is on soil groups TIT, V; Wi, Wil, and IX.  Seii 
groups III, V, and VI are also important citrus soils. The alternative, most 
intensive land use projection, results in a more than proportional reduction 
in soil groups III, V, and VI. Overall, there is a total of 19% reduction in 


wetland habitat in the alternative projection. 


Environmentally Sensitive Soils 

In cooperation with the State Soil Scientist (SCS), these soils in the county 
have been identified by four major categories: Sensitive for recharge, Sensi- 
tive as wetlands, Sensitive as tidal areas, and Sensitive as beaches. The 


soils in each category and the soil map symbols are listed below. 


Soils Sensitive for recharge (SR) 


Soil Name Soil Map Symbol Soil Name Soil Map Symbol 
Paola 28 Welaka Variant a3 
St. Lucie 42 Canaveral 10 
Palm Beach A Satellite 41 
Astatula 7 


Soils Sensitive for Wetlands (SW) 


Soil Name Soil Map Symbol 
Chobee 11 
Floridana fine sand 13 
Riviera dep. 37 
Winder sand dep. 54 
Waveland-Lawnwood complex 51 
Hontoon muck 18 
Tierra Ceia var. - 45 
Kaliga muck 20 
Samsula var/Myakka 40 


Soils Sensitive for Wetland-Tidal areas (ST) 
Turnbull var. 46 


Pompano var./Kaliga var. 35 


Soils Sensitive for Beaches (SB) 


Beaches 9 
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The distribution of these sensitive soils in the county is displayed on 
Map 6-3 (not included in this document), with appropriate symbols to desig- 
nate the sensitive categories. Table 6-3 presents the acreage in each soil 
category by the twelve land use categories being used in this report. The 
impacts of projected land use changes (from Chapter 2) are presented in 


Tables 6-3A and 6-3B. 


Comparing the base year land use distribution with the alternative (most 
intensive) projection, it is clear that the sensitive soils are projected 
to become more intensively used. Citrus and urban use of these soils 
increases 16% and 23% respectively. Less intensive uses decline: pasture 
use declines 13%, forest not wetland declines 30%, pine and wet prairies 
use of these sensitive soils declines 24%, and other wetlands use declines 
20%. These shifts raise the question as to whether or not development will 
have the effect of changing the characteristics and thus reducing the 


acreage of these important sensitive soils. 
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TABLE 6-3 ST. LUCIE COUNTY SENSITIVE SOILS BY AGGREGATE LAND USE- 1979 


(Acres) 
SOIL GROUPS 

LAND USE 1 2 3 4 TOTAL 

1 - CITRUS | 2285. 45413. 316. 0. | 48013. 
2 - PASTURE | 2443. 15041. 507. 0. | 17990. 
3 - TRUCK CROPS | 0. 73. 0. ae 73: 
4 = SUGAR CANE | 0. 0. Os Qo. 4 0. 
5 - MISCELLANEOUS | 15. 7s e. Qo. | 22. 
6 - URBAN ] 3232. 2692. 246. 44. | 6215. 
7 = URBAN UNDEVELOPED | 195. 95. 0. Tod 298. 
8 ~ FORESTED NOT WETLAND | 1601. 6542. 511. 7-4 8661. 
9 — GRASSLAND / RANGE | 2357's 169. 48. 11. | 485. 
10 — PINE AND WET PRAIRIES | 44, 4863. 37. 6.4 4944, 
1L = OTHER WETLANDS | 896. 9014. 4106. 13..-1 £44035. 
12 - MISC NON-AG | 349. 184. 33. 345. | 9ll. 
13 = UNCLASSIFIED | 151. ‘3275 309. 0. | 786. 
TOTALS 11467. 84420. 6112. 433. 102433. 


OIL GROUPS ARE AS FOLLOWS: 

1 = SENSITIVE FOR RECHARGE 

2 — SENSITIVE WETLANDS 

3 - SENSITIVE WETLANDS - TIDAL AREAS 
4 = SENSITIVE BEACHES 


SOURCE: BASED ON DATA FROM SOIL SURVEY FOR ST. LUCIE COUNTY; SFWMND 1979 LAND USE MAP; 


AND CONSULTATION WITH SCS SOIL SCIENTISTS 


TABLE 6-3A ST. LUCIE COUNTY SENSITIVE SOILS BY AGGREGATE LAND USE 
BOOZ-ALLEN EQUIVALENT SO YEAR PROJECTION 


(Acres) 
SOIL GROUPS 

LAND USE 1 2 3 4 TOTAL 

1 ~ CITRUS | 2248. 44451. 261. 0. | 46959. 
2 = PASTURE | 2421. 16143. 485. Oo. | 19048. 
3 -— TRUCK CkKOPS | 0. 73. 0. . o. | 73; 
4 - SUGAR CANE | 0. 0. 0. B. 4 0. 
5 = NISCELLANEOUS | 15. V2 0. 0. | 22s 
6 — URBAN | 3320. 3974. 356. 44. | 7695. 
7 — URBAN UNDEVELOPED | 195. 95. 0. aD, 298. 
8 - FORESTED NOT WETLAND | 1572. 6024. 489. ae 8092. 
9 - CRASSLAND / RANCE | 257. 165. 48. 41..{ 481. 
10 = PINE AND WET PRAIRIES | 44. 4007. 26. a. I 4077. 
11 = OTHER WETLANDS | 896. 8992. 4106. 18. |. 14012. 
12 = NISC NON-AG | 349. 173. 33. 345. | 900. 
13 - UNCLASSIFLED | 151. 316. 309. Oo. | 775. 
TOTALS 11467. 84420. 6112. 433. 102433. 


SOIL CROUPS ARE AS FOLLOWS: 
1 SENSITIVE FOR RECHARGE 
SENSITIVE WETLANDS 
SENSITIVE WETLANDS - TIDAL AREAS 
SENSITIVE BEACHES 


2 
3 
4 


“SOURCE: BASED ON DATA FROM SOIL SURVEY FOR ST. LUCIE COUNTY; SFWID 1979 LAND USE MAP; 
AND CONSULTATION WITH SCS SOIL SCIENTISTS 
BOOZ ALLEN REPORT TO CORPS OF ENGINEERS 
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TABLE 6-3B ST. LUCIF COUNTY SENSITIVE SOILS BY AGGREGATE LAND USE 
ALTERNATIVE 50 YEAR PROJECTION 


(Acres) 
S:O1L: ROU 2s 

LAND USE 1 2 3 4 TOTAL 

1 - CITRUS | 2421. 52843. 272 0. | 55536. 
2 - PASTURE | 2299. 12811. 474. oO. | 15585. 
3 - TRUCK CROPS | 0. 73s 0. ae | 73. 
4 = SUGAR CANE | QO. 0. 0. oO. | 0. 
5 - NISCELLANEOUS | 15% Is 0. | 22. 
6 - URBAN | 3320. 3930. 356. 44. | 7651. 
7 - URBAN UNDEVELOPED | 195. 95. 0. 74 298. 
8 - FORESTED NOT WETLAND | 1521. 4070. 489. 74 6086. 
9 = GRASSLAND / RANGE | 257. 165. 48. in 4 481. 
10 - PINE AND WET PRAIRIES | «BA, 3677. 26. o. | 3746. 
11 - OTHER WETLANDS | 896. 6259. 4106. 18. | 11280. 
12 - NISC NON-AG | 349. 173. 33. 345. | 900. 
13 = UNCLASSIFIED | 151. 316. 309. oO. | 775. 
TOTALS - 11467. 84420. 6112. 433. 102433. 


SOIL GROUPS ARE AS FOLLOWS: 

1 - SENSITIVE FOR RECHARGE 

2 - SENSITIVE WETLANDS 

3 - SENSITIVE WETLANDS = TIDAL AREAS 
4 - SENSITIVE BEACHES 


SOURCE: BASED ON DATA FROM SOIL SURVEY FOR ST. LUCIE COUNTY; SFWND 1979 LAND USE MAP; 
AND CONSULTATION WITH SCS SOIL SCIENTISTS 


ST. LUCIE COUNTY COMPREHENSIVE PLAN 
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SUMMARY Points of Chapter 6. 


1. A small change in the subtle balance among geologic conditions, soils, 
climate, ground water and surface water regimen, flora and fauna, can 
cause significant changes in the environment. Human interference with 
these natural balances has been a source of controversy throughout the 


country. 


2. The Florida Department of Environmental Regulation (FDER), reports that 
St. Lucie County has 52 municipal, 7 industrial and 4 agricultural waste 
disposal impoundments. Surface impoundments have a serious potential for 


polluting ground water. 


3. The FDER made the following recommendations which have relevance for 


St. Lucie County: 


a) The FDER should increase the scope and capabilities of the ground water 
pollution control program, 

b) As a prerequisite to effective ground water quality management, the FDER 
must identify and prohibit hydrologically unacceptable surface impoundment 
locations. FDER must discover and adopt alternate locations and methods 
of waste disposal. 

c) The practice of discharging wastewater into drinking water supplies in 
Florida should be prohibited. 

da) Florida needs to adopt and implement a statewide ground water protection 


and management plan. 


4. The South Florida Regional Planning Council prepared a report addressing 
certain environmental issues. The FDER also prepared one on non-point 
pollution. Several recommendations were made for each agricultural 
enterprise for pollution abatement. The South Florida Water Management 
District prepared a report on water quality which discussed pollution from 


dairies. Further study is being conducted by SFWMD. 


5. This report provides lists of rare and endangered mammals, birds, plants, 
amphibians and reptiles. The report tabulates by soil groups habitat for 
endangered species, wetland habitat, and environmentally sensitive soils 
in St. Lucie County. These areas are mapped by soils and land use. 


A copy of each map is available at the Soil Conservation Office in Ft. Pierce. 
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CHAPTER 7. WATER CONSERVATION 


Water conservation in St. Lucie County is a primary concern of the people 

of all interests - agriculture, municipalities, industry, and owners of 
private household water systems. Anticipated growth in population and 
agriculture will cause added demands to be placed upon the water resources 
in the area. Degradation of quality is an ever-increasing concern as these 
demands continue to expand. Governmental agencies at all levels, as well as 
individuals, are aware of the need for water conservation and of the 


consequences of disregarding the problem. 


South Florida Water Management District 


The South Florida Water Management District is actively engaged in studies 

and other activities related to water use, management, and conservation. [In 
the Summary Status Report - Upper East Coastl/ several recommendations are 
presented. Water conservation and demand reduction are emphasized. Specific 
recommendations include: (1) encouraging conservation by all users, especially 
in rapid growth areas of St. Lucie County, through local agencies with basic 
water supply responsibilities, (2) development of water shortage plans that 
can be employed during dry periods, (3) continued research and development of 
deep aquifer storage capabilities and costs, (4) development of desalination 
and demineralization facilities in areas where raw water does not meet public 
health standards, (5) development of dual conveyance systems for potable and 
subpotable water and for recycling, (6) encouraging the reuse of wastewater 
for nonpotable and irrigation application where public health is not endangered, 
(7) encouraging additional development of well-fields within limits of safe 
aquifer yields, (8) encouraging regionalization of water supply and treatment 
facilities for cost savings, (9) encouraging the use of self-contained surface 
detention areas for irrigation, (10) supporting the development of a system to 
deliver irrigation water from Lake Okeechobee to St. Lucie County, (11) encour- 
aging the use of the most efficient means of crop irrigation compatible with 


local conditions. 


1/ Water Use and Supply Development Plan, October 1980 
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Soil Conservation Service 


The Soil Conservation Service (SCS), an agency of the United States Department 
of Agriculture, assists individual landowners with soil and water conservation 
problems under Public Law 46. This program of direct technical assistance is 
administered through the St. Lucie Soil and Water Conservation District (SWCD) 
with technical assistance provided by SCS. The District is a governmental sub- 
division of the State of Florida. The creation of districts was authorized by 
the “Soil and Water Conservation Law", Chapter 582, Florida Statutes, for the 
purpose of developing and carrying out a program of conservation of the State's 
soil and water resources. The St. Lucie Soil and Water Conservation District 
develops plans and provides technical assistance to county land users and units 
of government in the areas of soil erosion and flood prevention, and in the 
conservation, development, and utilization of soil and water resources within 


the District. 


The lack of adequate quantities of surface water for irrigation of citrus and 
the generally poor quality of available ground water are of major concern to the 


SWCD and to the citrus industry in St. Lucie County. 


The SCS is responsible for the administration of Public Law 566, the Watershed 
Protection and Flood Prevention Act, which includes agricultural water management 
aS a purpose. Two of these projects have been completed in St. Lucie County - 
North St. Lucie River Drainage District Watershed and Ft. Pierce Farms Drainage 
District Watershed. The agricultural water management portions of these projects 
involved the installation of structures in the canals for maintaining more 


desirable water levels in the citrus groves and for storing irrigation water. 


A recently initiated program of the SCS is the Florida Water Conservation Project. 
Under this program, six Florida counties have been designated as recipients of 
targeted funds for assistance in conservation and management of irrigation water 
for more efficient and effective use. St. Lucie County is one of the designated 
counties. Soil Conservation Service personnel assigned to this program will work 
through the Soil and Water Conservation Districts and in cooperation with the 
South Florida Water Management District, Extension Service, and Agricultural 
Stabilization and Conservation Service. Priority will be given to irrigated 
cropland with low irrigation efficiencies. The primary objective is to conserve 
water resources by improving irrigation application efficiency, reducing energy 


requirements, and improving irrigation water management. 
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U. S. Army Corps of Engineers 


The COE initiated the St. Lucie County Water Supply Study in 1979. Emphasis 

of this study is on design alternatives to convey agricultural irrigation water 
to St. Lucie County from Lake Okeechobee or from inflow streams to the Lake. 
Consideration is being given to diversion of Taylor Creek-Nubbin Slough flows 
directly to St. Lucie County, or in combination with a reservoir. Several 
alternatives are being considered and are outlined in the SFWMD Summary Status 


Report. The COE report is scheduled for completion in the near future. 
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SUMMARY Points of Chapter 7. 


ce 


Individuals and government agencies are concerned with anticipated growth 
in population, degradation of water quality, and the need for water con- 


servation in St. Lucie County. 


The South Florida Water Management District is doing studies on various 


alternatives encouraging water conservation. 


The USDA Soil Conservation Service assists individual landowners with soil 


and water conservation needs as well as local governments. 


The U. S. Army Corps of Engineers is currently doing a major study of water 


supply in St. Lucie County. 
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MAPS - In separate package - Available for display 


None 


Map 2-1: 


Map 2-2: 
Map 2-3: 
Map 2-4: 
Map 2-5: 
None 

Map 4-1: 
None 

Map 6-1: 
Map 6-2: 


Map 6-3: 


None 


1979 Land Use - Transparent Overlay 

Booz-Allen Equivalent 50 Year Projected Land Use Change 
Alternative 50-year Projected Land Use Map 

Soil Groups 


Relative Value of St. Lucie County Soils for Citrus 


Soils most suitable for water storage 


Endangered species habitat 
Wetland Habitat 


Sensitive Soils 
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Land Use in Revort 


AP PER DT xz I I -- Background Data 


Aggregation of SFWMD Land Use Categories 


SFWMD Land Cover Code & 1979 Acres 


Code Acres 

d.  CREZAS AMCT Citrus 96,834 
2-2 Pasture APIM Improved Pasture 108 ,026 
APUN Unimproved Pasture 233 

3. Truck Crops ACTC Truck Crops 808 
4. Sugar Cane | ACSC Sugar Cane 0 
5. Miscellaneous AFDF Dairy Farms 10 
- AFFF Fish Farms i5 

AMOR Ornamentals 13 

AMSF Sod Farms 44 

AFHT Horse Training 0 

6. Urban UCCE Cultural & Entertainment 46 
UCHM Hotel-Motel 60 

UCHC Marinas & Boatyards 54 

UCSC Shopping Center 135 

ucsS Sales & Service 906 

UIJK Junk Yards & Auto Salvage or 33 

UL Industrial 708 

UOCM Cemeteries 76 

uoGc Golf Courses a27 

UOPK Parks 441 

UORC Recreational Facility 313 

UOUD Open Under Development _ 20974 

URMF Multi-Family 706 

URMH Mobile Homes 1086 

URSL Single Family-Low Density | 8934 

URSM Single Family-Medium Density 8720 

USCF Correctional Facility 14 

USED Educational Facility 495 

USGF Other Government Facility 177 

USMD Medical Facility 47 

USRL Religious 79 
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APPENDIX II (Cont.) - Page 2 


SFWMD Land Cover Code & 1979 Acres 


Land Use in Report Code Acres 
6. Urban {Cont.) UTAG Small grass airport 354 
UTAP Airvorts - O32 

UTEP Electric Power Facility 477 

UTHW Major Highway & Right-of-way 1882 

‘ UTOG O11 & Gas Storage a 

UTPF Port Facility eo: 

UTRR Railroad Yards & Terminals 60 

UTRS Broadcasting or Receiving Towers 24 

UTSP Sewage Treatment Facility 62 

UTSW Solid Waste Disposal 408 

UTTL Major Electric Transmission Line 238 

UTWS Water Supply Facility 16 

URSH Single Family High Density 0 

USMF Military Facility 0 

US Institutional 0 

7. Urban Undeveloped UOUN Open & Undeveloped 2050 
8. Forested Not Wetland FEPF Pine Flatwoods 45809 
FMCO Cabbage Palm/Oaks 2S 1% 

FMOF Old Fields Forested a 3116 

FMPC Pine/Cabbage Palm 2407 

FMPO Pine/Oak 155 

FOAP Australian Pine 390 

FOOK Oak 270 

FOPA Palms 454 

FESP Sand Pine Scrub 0 

9. Grassland/Range RG Grassland 538 
RSPP Palmetto Prairies 326 

RS Scrub & Brushland 492 

10. Pine & Wet Prairies WXPP Pine & Wet Prairies 24948 
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APPENDIX II - (Cont.) - Page 3 


Land Use in Report SFWMD Land Cover Code & 1979 Acres 
Code Acres 

11. Other Wetlands WFCY Cypress 4244 
WFMX Mixed Forest 3562 
WNSL Sloughs 688 
WN Non-forested Fresh 6997 
WSRM Red Mangrove 2474 
WS Forested Salt 3917 
WXCP Cypress & Wet Prairies Sje})5) 
WFWL Willow 0 


WE Forested fresh 0 
WM Non-forested salt 0 
WNBR Bullrush 0 
WNOT Cattail (@) 


12. Miscellaneous Non-Agriculture BB Beaches 451 
BP "Extractive 553 
BS Spoil Areas 284 
FMCD Coastal Dunes 305 
BL Levees ee * 


13. Unclassified - Miscellaneous small areas of water, ditchbanks, etc. were 
accumulated into this unclassified category. 


NOTE: All the detailed SFWMD land uses were coded into the computer and 
were available for use in various aggregations; for example, in the 
various environmentally sensitive categories. The aggregations were 
used as appropriate for reporting purposes. 


NOTE: It should also be noted that the land cover and codes listed are those 
of the SFWMD; therefore, the land cover aggregations developed for use 
in this report will not necessarily coincide with other common 
definitions. For instance, land uses classified as wetlands in this 
report do not necessarily fit those definitions used in USFWS Cir. 39. 
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